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Revised Index Number 
for Volume of Work 


Starting with the year 1925 a slight 
revision will be made in the basis 
of computing Engineering News- 
Record’s Index Number for Volume 
of Construction Work? The Cost Index 
Number, however, remains the same. 








The Volume Index Number, as is 
generally known; by readers of this 
journal, is oak eae the year 1913. To 
date it has ficluded both United 
States and Canadian construction 
work. Qne of the two revisions made 
is the elimination of Canadian con- 
struction. Henceforth Volume Index 
Number will =epresent United States 
constructi, . Pfu, 
4 











The second revisic 
of compensating t 
variations caused 
some months wo 
reported and in 0. 
—this being du 
Engineering Newp 
lished every Thar} 


involves tke detail 
index number for 
the fact that in 
for five weeks is 
‘rs for four weeks 
o the fact that 
-Record is pub- 
y. 













Calculated on the hfw basis, the Index 
Number for voljfe of -construction 
will appear, as fgimmerly, in the first 
issue of each nfonth. In addition, 
there will be pres@nted a tabulation of 
the numbers recélculated on the new 
basis for the tw$ve-year period 1913- 
1924 inclusive. {& 
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For Road User as Well as Maker 


OR a number of years this journal has devoted a 

large part of the first issue each year to a review 
of the engineering progress of the year just past and 
a forecast of the year ahead. This custom will be 
continued, but the review will appear in the issue of 
Jan. 8 instead of in this issue—in order to permit 
the inclusion of more complete statistics in the review 
number and also to take advantage of the centering of 
interest on the Road Show at Chicago by concentrating 
in this issue a more than ordinary amount of material 
on that major engineering subject, highways. These 
articles are not only of instructive value to engineers 
and contractors directly concerned with highway work 
but they should catch the interest of every engineer, for 
there is no engineering activity that comes closer to the 
non-engineering life of the engineer today than the use 
of roads. On the assumption that it is no small part of 
our duty as an engineering journal to keep the engineer 
informed as to all those fields of engineering which 
touch the common life of the people we especially com- 
mend this issue to those who may not for the moment 
be making their living designing, building or operating 
roads. To the specialist in those fields it should require 
no special recommendation. 


Highway Tax Theories 


NE of the fields of highway thinking in which 

leadership is needed is in the matter of financing. 
How are we to raise the billion dollars a year that 
eur roads will require for some years to come? Who 
will pay the major part of this sum, the highway user 
or the general taxpayer? Is the benefit or the ability- 
to-pay theory of taxation best applicable to road financ- 
ing? Will we be forced back into what we had thought 
to have discarded, the toll road and the toll bridge? 
Should there be a distinction in the sources of funds 
for maintenance and those for construction? These are 
most pertinent questions on which the engineer must 


be thinking and having thought must make his impress’ 


on the general thought. Reviews of the subject have 
lately been made by several national agencies, and a 
co-ordination of their conclusions, together with com- 
ment by this journal, will appear in the annual review 
issue of Jan. 8. The subject is as broad as all eco- 
nomics and as specific as any phase of engineering; it 
merits the best consideration of every engineer. 


Will Engineers Measure Up? 


DMINISTRATION and operation are the keynotes 
of the leading articles which make up a large part 

of this issue. They presage a change that is growing in 
the affairs of highway officials. These no longer can 
be concerned solely with problems of construction. Even 
in those states where improved roads are sparse, oper- 
ation is creeping close to construction in importance, 
and in the older road building states it is beginning 
to represent equal or greater expenditures. This should 


not merely be noticed as a fact. It is a fact in which 
lies golden opportunity for the highway industry. In 
particular it is an inspiration to engineering to show 
that it measures up to the demand for controlling 
thought in the enormous business of public roads trans- 
portation. In the preceding five words lies our thesis. 
It is the business of public roads transportation which 
challenges engineering skill and training. Construction 
is one element. Nationally it is the preponderating ele- 
ment and will for a time continue to overshadow other 
elements. Locally it has in many places assumed sec- 
ondary importance. Sometime not very far away it 
will be subordinate everywhere. Then highway opera- 
tion will make the large demand on invention and 
management, and construction will become a routine 
process. Will engineers measure up to this opportunity 
that lies ahead, or will they, as they did in the some- 
what analogous railway development of a half century 
ago, let the control of this transportation agency get 
away from them? , 


A Golden Future 


ODAY the engineer is supreme in the business as 

well as the technique of building roads. In the 
golaen future of highway administration he must 
remain so. The bigness of the tasks of the public roads 
business is indicated by the subject heads of the articles 
in this issue: Safety, signals, traffic service, construc- 
tion, maintenance. All are tasks essentially engineering 
in nature. In their performance the heritage of the 
engineer should be greatest. But it will not come to 
him if he lacks inspiration and enterprise to write 
his name distinctly as the logical heir. The estate is 
not in entail to him. Indeed in our governmental prac- 
tices if anyone possesses this privilege it is the lawyer, 
the business man and above all the political worker. 
The highway engineer must by performance and 
creative energy place himself ahead of these others. 
Can he do it? Sbme have done it. Are there no others 
who are capable? The highway engineer must regard 
his work in a new aspect. He has to add to the habits 
of thought of the artisan those of the creative artist. 
It is not merely. road building that he has to consider 
but the creation of a public roads transportation busi- 
ness. Still another thing he has to do is to compel 
the belief of thegpublic that highway transportation is 
an engineering problem and that the engineer is the 
one most proficignt in solving it. 


Brief Against ay Labor 
NTRACTQORS have no inalienable right to the 
constructiorf work of the world. It has seemed 
often in the fraftious discussions of day-labor construc- 
tion which are furrently being printed as if this truth 
were being fo#@gotten—as if it were assumed that 


because the cotractor is in the construction business 

he has sublimefright to such construction as is being 

done. On sob@ thought no contractor really believes, 
1 
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this. If any contractor does believe it he is wrong 
beceuse it is not so. If he talks as if he believed it he 
is foolish. The building public doesn’t believe it and 
won't believe it. It believes that the contractor has a 
right only to that work which he can do as well as any 
other agency at less trouble and cost to the employer. 
And why should contractors want any greater consid- 
eration than this? They can save the owner from a 
multitude of worries and uncertainties inseparable from 
day-labor operations. They can do the work as well and 
in the vast majority of instances they can do it at less 
cost. There is much accumulated evidence in proof of 
all these facts and yet they have not been assembled 
anew in perhaps ten years. This should be done. Here 
then is a task which should appeal to those who again 
this year at the convention of the Associated General 
Contractors will ring the changes on invective against 
force account. A well presented brief is badly needed 
by contractors who have every so often to battle the 
hydra of force account construction of public works. 


Signaling Highway Bridges 


T HAS come to be keenly appreciated in the past year 

or two that points of special hazard on a highway 
constitute traffic obstructions. Such hazards reduce the 
serviceability of the road. Every effort is being 
directed toward finding and eliminating them. Atten- 
tion is being given to marking by proper signals those 
hazards which cannot be eliminated. Recognition of 
the dominating importance of special hazards was the 
main feature of last month’s highway traffic conference 
in the Department of Commerce, where the subject was 
discussed in relation to curves, road intersections and 
similar critical points. Its relation to the special prob- 
lems of the bridge engineer has been little emphasized. 

Throughout our highway system, bridges form breaks 
in the continuity of the road, and thus constitute spe- 
cial hazards. They are narrower than the road, or 
they make an abrupt break in its alignment, or they 
introduce a sudden jog into the profile. Almost with- 
out exception they are not signaled; traffic has little 
warning of the approaching hazard. 

Many bridge engineers have been aware of this con- 
dition for a number of years past. Their efforts in 
designing new structures have aimed at making the 
bridge an integral part of the road. But on the whole 
this view is still far from general acceptance. Design 
details and cost limitations have monopolized attention, 
and the loss of road value resulting from the construc- 
tion of a bridge which forms a break in the roadway has 
been overlooked. Under the conditions of today this 
loss of value becomes daily more serious. We have 
progressed to the point where the principle of main- 
taining ful’ traffic continuity on the road should be 
accepted as the first point of bridge design. 

New bridges form a small part of the total, and even 
ideally perfect practice in present-day design will not 
alter the condition of existing structures. Of these, 
the great majority interrupt the traffic continuity of the 
highway and constitute special hazards. They need to 
be made safe for the same reasons that apply to road 
crossings and curves. In time it may be possible to 
improve many bridges by widening, by change of ap- 
proaches or alignment, or by improvement of surface, 
but such betterment will be necessarily slow. Proper 
signaling is the first dependence for safety. 
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Who Uses Road-Building Equipment? 


NTIL recently contractors constituted the only s'- 

able group of purchasers of road-building equ 
ment. When the enactment of federal-aid legislat). 
in 1916 gave a nationwide impetus to highway devel» 
ment, engineers of the state highway department: 
and to a lesser extent those in county, township, a: 
municipal service—found themselves facing the hu. 
task of planning the traffic systems opened up by fe: 
eral aid and getting construction started. Their priy 
cipal efforts, naturally, were devoted to plans and sur- 
veys, selection of road types, preparation of designs and 
specifications, and supervision of construction. During 
these years of highway development the state highway 
engineer was not essentially a large equipment user, 
inasmuch as his duties were largely those of planning 
and direction of work by contractors. 

The situation just outlined has changed materially 
within the last year or two. The federal-aid programs 
in the various states have now been under way long 
enough to have produced a considerable mileage of 
finished routes and upon the state highway departments 
devolves the duty of maintenance. Every year, as new 
construction is finished, the necessary mileage to be 
maintained is correspondingly increased. This main- 
tenance work is done almost exclusively by the state’s 
own forces, rather than by contract, so that the state 
highway engineer has greatly broadened the market for 
road-building machinery by himself becoming a direct 
user and a direct purchaser of equipment and mate- 
rials. In road maintenance the same kinds of machines 
and the same kinds of materials are used as are em- 
ployed in original construction. 

Not all of the manufacturers of road-building equip- 
ment have sensed this change in the character of their 
market. In their promotional work they have featured 
their machines or their materials as aids to road con- 
struction. Very little has been said about the applica- 
tion of machinery to maintenance. For the maker of 
equipment, highway maintenance offers not only a con- 
tinuing market but a market that is bound to show 
progressive enlargement during the next ten or twelve 
years at least, until the 172,000 miles of the 7-per cent 
federal-aid highway system are completed. 

Two cases may be cited to indicate the growing im- 
portance of the state highway engineers’ new role of 
direct user of machinery. In one representative East- 
ern state the highway department owns and operates 
with its own forces maintenance equipment valued at 
$4,000,000. The records of another state, in the Middle 
West, disclose an investment of $5,000,000 in road main- 
tenance machinery. Assuming an average life of five 
years for the several types of machine in this quota, 
it is seen that in the first case equipment replacements 
alone will total $800,000 annually, and in the second 
case $1,000,000 annually, exclusive of sums spent for 
enlarging stocks of plant as the maintenance program 
assumes larger proportions. 

These figures are significant. It will be interesting 
at the Good Roads Show in Chicago next week to see 
how they are reflected in the character of the machinery 
exhibits at the Coliseum. Will the makers of equipment 
appeal, through the products they display, only to the 
contractor who builds roads or also to the highway 
engineer who maintains them? For the manufacturer 
the field has developed a dual purchasing power. 
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Rights vs. Necessities at Chicago 

\HERE is no more complicated problem in the nice 

balance of rights and demands than that set up 
by the diversion of the waters of Lake Michigan 
to dispose of the sewage of the Chicago district. On 
the one hand we have a vast and congested municipal 
area, the health and comfort of whose inhabitants must 
be conserved; on the other we have the legal rights and 
equities of the potential uses of the water diverted by 
Chicago from its natural course. For further complica- 
tion there are the relative rights and demands of two 
diffegent inland waterway routes to the sea, the con- 
tinued defiance of federal orders by a state-constituted 
municipal district, and the recent but rapidly growing 
prime importance of hydro-electric power in the life of 
the people. Add to this the confused status of the law of 
flowing water, especially when applied to interstate 
areas, and the delicate matter of the disposition of 
international water and the problem is complete in its 
intricacy. 

This is the problem that was referred to the board 
of twenty-eight engineers, whose summarized report is 
presented in full in this issue. Just how much of the 
problem they considered within the scope of their study 
is not altogether clear, for the preliminary statement 
that they “studied the past procedure and the proposed 
future program of the Sanitary District of Chicago, 
and their effects upon all interests involved” is obvious 
generalization. It is to be assumed, however, that being 
a board of engineers they considered themselves qual- 
ified only to pass on the engineering questions involved 
and did not presume to offer expert opinion on the 
equally important legal controversies. That is, they 
could judge of the sanitary requirements of Chicago, 
both as to water supply and sewage disposal, the naviga- 
tion requirements of the lakes and rivers involved and 
the power requirements, together with the hydraulic 
and hydrologic problems connected with all of these 
specific demands. They could not consider with author- 
ity either the legal status of Chicago or the legal 
questions of water diversion within the United States 
and as between the United States and Canada. 

This view is supported by reading the summarized 
report. On engineering questions the board is definite 
and explicit. In the matter of interstate and interna- 
tional rights and obligations it is neither, for the 
whole disputed subject of the right of one city or state 
to divert large upstream flow from a downstream state 
user is not even touched, and the international conten- 
tions are passed over with the implication, which hardly 
reaches the force of a statement, that the Chicago diver- 
sion is a pre-treaty fact with which Canada can have no 
concern, 

From the engineering side, the report completely 
upholds Chicago. It endorses the disposal of sewage 
through the Chicago River as the only practicable 
method, even considering the numerous improvements 
in sewage purification since that method was decided 
upon and taking into full account the program for 
both sewage and water purification to care for the 
growing population. The possibility that Chicago might 
be required to do as the other lake cities do, that is, 
utilize the lake itself for disposal, is dismissed as a 
“serious backward step in sanitation.” The need for 
10,000 sec.-ft. diversion, therefore, is urged “until such 
time as a re-appraisal shall indicate that the most 
beneficial use of the waters of the Great Lakes requires 
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a consideration of the amount of such diversion.” Less 
than one-half foot of lake lowering is admitted, but this, 
the board decides, can be readily restored by control 
works, which would not only maintain navigation depths 
but would provide reservoir capacity for downstream 
power production and thus take care of the claimed 
damages at Niagara; the full utilization of the St. Law- 
rence is considered so far off that the present diversion 
has no significance so far as it is concerned. The 
project for a Lakes-to-Gulf Waterway is approved to 
the extent that it is offered as an additional reason why 
the 10,000 sec.-ft. diversion should be continued. 

All of this is stated in admirably concise language 
in the report, which is intentionally reduced to the 
lowest terms of the conclusions reached. The support- 
ing data are to be included in a full report which is 
not yet completed, so that criticism or comment on the 
specific engineering findings should await the complete 
statement of the case. It is evident, however, that 
the board believes that the demands of Chicago are 
superior to the rights, or to put it in a less partisan 
fashion, the legalistic claims of the downstream users 
of the lake water. It is convinced—and it is high 
authority as to this—that there is no other way to 
insure the safe disposal of the city’s sewage than by the 
use of at least 10,000 sec.-ft. down the Chicago River, 
with some additional precautions in the way of sewage 
treatment and better water supply and more careful 
water use. ‘This is the head and front of its conten- 
tion and from it all else follows. Such compensation 
as is due possibly injured parties—and the board appar- 
ently thinks their number is measurably restricted by 
the fact that Chicago has had long, though disputed, 
use of the water—is to be made by the construction of 
control works, partly at Chicago’s expense, but the loca- 
tion of such works and the allocation of their costs 
must necesshrily be left to diplomatic negotiation. 

It is evident that the importance of the report lies 
in the engfneering conclusions. In the long run the 
courts wilf¥ have to adjudicate the superiority of 
necessities fover rights and in such adjudication the 
unanimous opinion of so many eminent engineers—a 
unanimity ,;which in itself adds muck. to the validity of 
the opinio#—will have weight merely as expert judg- 
ment as ‘the extent of the necessities. Rights in 
water ovef such large areas as the Great Lakes and the 
Colorado pasin have yet to be settled by the slow proc- 





in the clause which suggests a future 
readjustment of the Chicago diversion at that time, 
around 1945, when the present program of the Drain- 
age Dist;ict as to sewage purification and water supply 
is complpted. At that time, the board evidently con- 
siders, the demands of water power and navigation will 
have bedome so stabilized that the pMnciples of rights 
and compensation will be better formlated than they 
are todg#y. If Chicago accepts and .‘%nestly follows 
that suggestion i* will have better standing with its 
neighbof's and svith those who claim that it has dam- 
aged them tyian it has in the past, when it constantly 
proceeded4in defiance of courts and federal orders and 
with evtx* indication that there was no limit to what it 
considered were its privileges in the use of the waters 
a few miles of whose shores it occupies. 
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HEAVY DUTY PLOW USED BY BUS LINES 
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Highway Snow Removal Practice Summarized 


Over a Dozen States Have Large Snow Removal Programs—Organization, Equipment and 
Costs Reviewed—Heavy Drift-Removal Equipment Illustrated 


SCORE of states accomplish something each win- 

ter in the way of snow removal from rural roads. 
The statistics are assembled only slowly, so in any 
statement of current mileage of highway from which 
snow is in some part removed, nothing better than an 
estimate is practicable. In the winter of 1923-24, the 
mileage was about 16,000 in states with some 50,000 
miles of improved state road. Six states now are re- 
moving snow from the whole state system. Generally 
less than half the system is kept clear of snow. Each 
year the mileage is being increased. It is perhaps not 
extravagant, then, to assume that this winter, in the 
heavy snowfall states east of the Mississippi River, 
some 20,000 miles of main roads will in some degree 
be kept clear from snow. The activity, therefore, is 
one which in a large way is beginning to concern high- 
way departments and manufacturers of equipment used 
in snow removal. 

In discussing the subject it must be remembered that 
it is highway snow removal that is being considered 
and not the clearing of city streets, where the problems 
are quite different, especially in the fact that city snow 
has to be removed completely from the city, whereas 
rural highway snow can be pushed to the side, provided 
the roadway is cleared. 

Advantages and Objections—Economically the bene- 
fits of snow removal are the value to trade and industry 
of having the highways usable by motor vehicles 100 
per cent of the time instead of 70 to 80 per cent or 
some less portion. Obviously this value of year-around 
open roads must vary in different states and even in dif- 
ferent parts of the same state. With full records of 
highway transport the gain could be readily estimated. 
These are not available except for a few places. The 
disposition, therefore, is to disregard refinements of 
traffic economics and clear such roads, up to the full 
state-road mileage, as judgment and the insistence of 
the users demand shall be cleared. Then again there 
comes in the sentimental and sociological value of the 
year-around open road which frequently overrides any 
decision based alone on economic benefits. 

There is an advantage to the road structure from 
snow removal. With snow on the road ruts are formed 


by motor vehicles which cut down to the road surface 
and .constant “tracking”.of the traffic breaks down or 
ruts the road. These damages have occurred frequently 
in the east—New York, New Jersey and New England. 
By snow removal, the travel is distributed, as in the 
warmer seasons, over the width of the road. But to 
this end full-width snow removal is required, one-track 
removal causes the vehicles to “track” almost as inten- 
sively as do snow ruts. 

Two chief objections have been urged against snow 
removal. One is economic—the claim that the-cost of 
the work is excessive compared to the benefits gained. 
This may be dismissed, for: (1) The records are too 
meager of either cost or benefit to prove anything, and 
(2) the traveling public has decided that for large 
mileages it wants all-the-year-around highway service. 
The second objection is that uncovering the roads in- 
creases frost action, with the result that the heaving 
in spring is intensified. There is enough evidence, as 





BLADE GRADER USED FOR SNOW REMOVAL 


noted in Engineering News-Record, Aug. 16, 1923, p. 
250, to warrant serious consideration of this accusa- 
tion. The subject requires study and it has not received 
any stucy of significance. At present, opinion favors 
the claim snow-cleared roads heave more than others. 
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Administration and Organization—Administration of 
-»,ow removal corresponds generally to the administra- 
‘ion of maintenance. It is (1) state, (2) state and 
-ounty and (3) county and town. Two-thirds of the 
states doing any noticeable snow clearing have state 
direction. These too are the states in which removal 

most comprehensive and thorough. County adminis- 
tration under state supervision and with state aid ranks 
second in importance.. Town and county direction is 
least important. In some states where removal is by 
private interests, as bus lines and electric railways, 
there is virtually no public direction. So far as state 
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organization may have there are certain broad qualifi- 
cations necessary. They are indeed paramount to form 
of erganization. 

1. The organization has to be able to spring into full 
activity at any time at day or night. Snowfall comes 
when it may. Also the modern theory of snow removal 
is to begin with the storm and follow close on its heels 
removing the snow as it accumulates. These conditions 
can be met only by an organization which, like the fire 
department of a city, can from comparative idleness 
get quickly into full working speed. 

2. The organization has to “cover” the snow removal 





DURING AND AFTER A HEAVY SNOWSTORM ON A NEW JERSEY HIGHWAY 


roads are concerned the administration of snow removal 
is either state or county with state aid. Town and 
county operations and those of private interests are 
essentially local and special. 

Authorities differ concerning the merits of the two 
leading plans of administration. The state administra- 
tion advocates urge that where snow removal is left to 
the counties, they do not work toward through routes 
by co-ordinating their plans and operations and there 
result groups of roads, some well and promptly cleared 
and others not, instead of inter-county and interstate 
open roads. It is urged that state administration is 
more economical and the work done is of a better aver- 
age quality. Granting that county administration is 
somewhat inferior in the respects just indicated, its 
advocates urge that it creates a sense of local responsi- 
bilty and arouses local pride of accomplishment. It 
puts the county officials in the position of workers 
and not of critics. All this generates, it is claimed, 
a strong sentiment for more road building and better 
upkeep. 

As a matter of fact the line which separates road 
maintenance administration practice is the line which 
separates practice in snow removal administration. This 
is also true of the organization for snow removal. In 
all cases, in practice, it is formed from or around the 
regular maintenance organization. Two examples are 
illustrative. In Pennsylvania work is under the direct 
supervision of the maintenance engineer at headquar- 
ters and is performed by the state maintenance forces 
functioning exactly as for highway upkeep in summer. 
In New Jersey the maintenance personnel down to fore- 
men plans, determines the time of and supervises snow 
removal mostly by contractors operating on a force- 
account basis. In states where the counties do the 
maintenance work they follow sometimes one and some- 
times the other of these practices of snow removal. 

Whatever form of administration the snow removal 


territory equally effectively everywhere. Snowstorms 
choose their own territory of attack. Every territory 
then must have its own defending forces ready to go 
into action. 

8. The organization has to be capable, trained and 
self-sufficient in every unit. When the storm, as it 
easily may, cuts off communication every removal unit 
has to grapple and solve without aid its own difficulties. 

4. The organization has to possess reserve capacity. 
A storm may be so protracted that relief crews and 
equipment have to be called and the fighting forces 
alternated. 

5. The organization has to possess an intelligent sys- 





BLADE SNOW PLOW ATTACHED TO FRONT OF TRUCK 


tem which promptly and surely gets and disseminates 
forecasts and news of snowfall. This is the nerve sys- 
tem cf the whole working body and its perfect func- 
tioning is a major requirement of. an efficient snow 
removal organization. 

Methods and Equipment—With an efficient and live 
organization successful snow removal requires (1) A 
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definite removal program; (2) sufficient and efficient 
mechanical equipment; and (3) a determined mode of 
procedure. Experience shows that none of these re- 
quirements can be neglected and full success in keeping 
the roads open be secured. 

The extent of snow removal, or the mileage of cleared 
road, is determined by the economic and other con- 
siderations previously pointed out. With this road de- 
cided on there have to be determined (1) the physical 
division of the work, (2) the degree of removal and 
(3) the width of clearance. These constitute the re- 
moval program. Practice limits the length of section 
to about 15 miles. One foreman and crew handle a 
12-mile section in New Jersey and a 10-mile section in 
Pennsylvania. In some county work, where the total 
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Always the snow is swept half each way by tra\e 
back and forth along the road with plows or o 
apparatus employed. Two considerations are of im; -- 
tance in the operation. One is always to keep the sn 
banks well to the sides and the other is not to b! 
entering roads. 

No matter what may be the organization, the | 
gram or the equipment it is rarely undertaken, in ; 
of a general snowfall, to clear the snow from all roais 
at the same time. The procedure is to attack the .«; 
terial roads first and then proceed to the routes |. :s 
vital to transportation. Always it has to be kept in 
mind that snow removal is a traffic service. 

Snow Removal Equipment—An inventory of the 
equipment for snow removal discloses no development 





FRONT AND REAR OF V-PLOW, WITH WINGS, 
cleared mileage is not great, a single crew and outfit 
covers the whole. Depth of removal for motor vehicle 
travel is invariably to the road surface. Exceptions are 
noted only where team and sledge traffic predominates. 
Width of removal is a function of traffic principally but 
it is also related to preservation of road structure. A 
brief development of the question is warranted. 
Practice is virtually settled that the cleared width 
should be sufficient for two lines of traffic. This means 
that the ordinary 18- or 20-ft. pavement is completely 
uncovered. Any less cleared width will not handle a 
traffic great enough to justify the expense of snow 
removal. Also if a less width is cleared two conditions 
are held possible: (1) The traffic will seek a single 
track and tend to rut the road and (2) there will be 
deeper frost action under the uncovered center than 
under the blanketed edges and the danger of heaving 
will be increased. In Pennsylvania, which of all states 
removes snow from the greatest mileage, the removal 
width is 26 ft., or between ditches. It is believed there 
that clearing the full road width is well worth while in 
service to traffic and in preservation of road structure. 
Procedure—There are two ways of proceeding in re- 
moving snow. The preferred practice is to begin with 
the storm and remove the snow as it accumulates until 
snowfall ceases. The other practice is to wait until 
the storm is over and then clear away the total fall. 
By one procedure the road is kept continuously open 
and by the other the traffic must buck the drifts until, 
sometime after the storm, the road is cleared. Pro- 
gressive removal begins when the fall has reached 2 or 
3 in., and then there is no stop as long as snowfall 
continues and the way is blocked. The detail of the 
procedure differs with different managers and outfits. 


USED ON THE WISCONSIN STATE HIGHWAYS 


of remarkable machines. Indeed the time has been 
short. It is not five years since snow removal became 
a rural road maintenance task of any importance. Still 
it may reasonably be questioned whether engineers and 
inventors have kept pace with the equipment problem of 
snow removal. As the outfits used by a dozen states 
are inventoried, the group impression is that snow re- 
moval equipment is adapted equipment. This is a con- 
dition which-is open for some thought. 

Only general questions of equipment types and selec- 
tion can be considered. The individual devices and 
makes are too numerous for mention. With hand tools, 
the types of snow removal equipment are: (1) Plows: 
a, Straight blade, and b, V-shaped; (2) rotary plows 
and brooms; and (3) special machines as rollers and 
melters. The bulk of all snow removal equipment is 
cf the first type for reasons which will appear imme- 
diately. There are three principal qualifications re- 
quired of all snow removal equipment: (1) Power 
operation, (2) speed of movement and (3) rugged 
construction. Of regular road maintenance equipment 
motor trucks and tractors possess these qualifications 
and, also, equipping them with either a blade or V-plow 
attachment is easy. So equipped, they have then be- 
come logically the leading snow removal device. 

In a broad way the motor truck, with a straight-blade 
plow is the light snow removal device while the tractor 
and V-plow are used for clearing deep falls and drifts. 
Depth of fall which can be effectively handled by either 
device depends on the weight of the snow which may 
vary from 12 Ib. to 22 Ib. in two different storms. 
Roughly the truck with a straight plow will handle 
effectively up to 10 in. of light snow. However, as the 
depth goes up from 8 or 5 in. the speed is °:+ down. 
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The tractor and V-plow will handle far greater depths 
effectively than will trucks but like trucks it does its 
best work under less load. In brief to get the best 
out of either truck or tractor plows experience is unani- 
mous in urging progressive removal. Successive light 


cuts as the snowfall accumulates also reduce wear and 





LIGHT PLOW USED BY BUS LINES 
tear on the trucks and tractors—snow plowing is a 
hard test of both. 

Deep snow and drift removal is not a truck and 
straight-blade-plow task. The desirable method always 
of course is to prevent the drifts and deep fall by keep- 
ing the snow cleared away as fast as it accumulates. 
In New Jersey the practice is often to allot a truck to 
a single forming drift. However, drifts and deep snow 
cannot always be escaped. The truck and blade plow 
is too light a tool—bucking drifts with it is soon dis- 
couraged by excessive breakage. In the East the shovel 
gang is rather favored for drift removal, while in Wis- 
consin and Michigan some very heavy drifts, 4 to 10 ft. 
deep, are handled. by tractors and V-plows. Indeed, 
these states have studied drift conditions rather ex- 
tensively. 

Approaching the problem from the angle of drift 
prevention Wisconsin for three winters has carried on 
a snow drift survey to determine where drifts cus- 
tomarily form, their magnitude and from what direction 
they build up. Then snow fences were set up to break 
the drifting action. Generally these have been a help. 
For drift removal, tractors and V-plows have gained 
most favor. These outfits travel 3 to 4 miles an hour 
and will drive through drifts of 5 or 6 ft. Dickenson 
County in Michigan reports that with a similar outfit 
it handles drifts up to 4 ft. deep and of any length. 
In Connecticut very considerable reliance has been 
found warranted in snow fences and in weed and brush 
cutting to prevent drifts. The warning is given, how- 
ever, that snow fence location is a particular task 
which cannot be put into everyone’s hands. 

There has been no very wide experience in snow re- 
moval with rotary snow plows or rotary sweepers. Iso- 
lated instances of their successful action are reported 
from Wisconsin and Connecticut. Some of the brooms 
made can be attached to motor trucks but generally the 
rotary type snow removing machine is an independent 
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equipment unit and is a considerable investment com- 
pared with blade and V-plow attachments for trucks 
and tractors. These facts have held back their adop- 
tion. Rollers and other more special devices have such 
rare and special use that they are merely mentioned. 

In general there comes from snow removal officials 
everywhere a demand for 
something more effective in 
snow removal devices or ma- 
chines. The idea is not very 
clear but the thought appears 
to be to get away from the 
attachable plow notion. As 
one thoughtful road official 
said: “As we get into the 
niceties of snow removal we 
find the need of other appara- 
tus and much of it especially 
designed.” 

Any attempt to arrive at the 
volume requirements of snow 
removal equipment is highly 
unsatisfactory. There are too 
many possible combinations of 
influenc ..g factors. Then, too, 
the bulk of every snow removal 
outfit is regular maintenance 





V-PLOW USED IN PENNSYLVANIA FOR HEAVY SNOW 


equipment. Pennsylvania has one snow plow, about, for 
every 10 miles of road cleared, Connecticut one for every 
8 miles and Massachusetts one for every 5 miles, about. 
New Jersey has some 130 plows for a 726-mile snow 
clearing program. These are as satisfactory figures as 
any and in reality they do not mean much. There is 
great need of record keeping in most states doing snow 
removal work. 

One factor of the snow removal equipment problem— 
it has to do with the fundamental requirement of readi- 
ness to get quickly into action—is universally empha- 
sized. It is repairs and housing. Spare parts and 
repair facilities are to be watched in particular. In 
housing practice New Jersey is a good example. As 
trucks are relieved from summer maintenance service 
they are sent to the headquarters shops to be over- 
hauled and have their snow plows attached. Then they 
go to local garages near the sections of road to which 
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they are assigned for snow removal. Then they are 
kept in heated storage, with plows attached, ballast in 
place and body jacked up off the springs. A crew of 
two drivers and one helper to each truck is ready to 
jump it onto the road as soon as the snow call is 
sounded. 

Snow Removal Costs—Snow removal cost figures 
mean something or nothing according as the conditions 
under which they were incurred are fully stated. An 
announcement that snow removal cost a state $300 a 
mile indicates little. Even if the cost figure is accom- 
panied by a record that the average fall was 45 in. 
information is lacking. If the 45 in. accumulated in 
two storms or in nine, if there was much or little drift- 
ing, if the snow was heavy or light and if the width 
cleared was 12 ft. or 26 ft., the costs reflected the con- 
dition. In general, therefore, costs of individual opera- 
tions are more informative than blanket statistics of a 
state system. 

From figures reported for a single storm, with no 
drifting, from four Wisconsin counties, by N. F. Isa- 
bella, assistant state maintenance engineer, the follow- 
ing summaries have been made: 

In Kenosha County the fall was 7 in., a single blade 
plow on a truck operated by two men cleared 15 miles 
at an operating cost of $24 or $1.60 a mile. With 
eight trucks having single-blade plows and operated 
by 24 men a 4-in. fall was cleared from 80 miles in 
Milwaukee County at a cost of $795 or $9.94 a mile. 
Using three trucks an 8-in. fall was cleared from 44 
miles in Racine County at a cost of $92.98 or $2.11 a 
mile. Waukesha County with two trucks and four men 
cleared a 5-in. fall from 32 miles at a cost of $197.60 
or $6.18 a mile. 

The variation of these figures illustrates the vital 
necessity of having all conditions given if any close 
comparison is to be made of snow removal costs. In 
noting mileage. costs for a season the same lack of 
uniformity is observed. As given by several states the 
costs range from $50 to $325 a mile. In four Wis- 
consin counties not far separated the season costs range 
from $140 to $280 a mile. About all that can be con- 
cluded is that year-around open roads in states having 
a considerable snowfall is not an inexpensive proposi- 
tion. It is to be observed too that this expense is 
purely an operating expense. 

Bus Line Operations—No consideration of snow re- 
moval from roads is complete without mention of the 
work being done by bus transportation companies. It is 
necessary to observe also that these bus operators: in 
many instances have developed methods and machinery 
for snow removal which have proved remarkably effec- 
tive. This is particularly true of methods and machines 
for handling deep snow and drifts. For light falls bus 
line practice does not differ essentially from the best 
highway department practice previously indicated. In- 
deed the doctrine of snow removal developed in the best 
bus line practice may be expressed as: “Light cuts at 
high speeds and throw the snow far to the sides.” 

Considering the equipment for deep snow and drift 
removal bus practice favors the V-plow. So far the 
rotary plow has not been worked out to satisfaction. 
There are many arrangements of V-plow apparatus and 
some of the outfits weigh up to 12 or 15 tons. Some 
of the accompanying pictures explain bus line practice 
in more detail and highway engineers will find notable 
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descriptions of methods and equipment in Bus Tring. 
portation, August, 1913, and September, 1924. 

In concluding this review of snow removal from roads 
no better thought occurs than the statement of 
Charles J. Bennett, formerly state highway commis. 
sioner of Connecticut, as follows: “In conclusion, let 
it be said that snow removal is a very real probiem 
with state highway department maintenance crews; 
that it will be a very real problem and increase in mag- 
nitude as long as we have motor vehicles; that the 
amount of money to be expended on snow removal will 
only be limited by the value of service to traffic; that 
the cost of snow removal will vary from $50 to $250 per 
mile, and in cases of extreme snowfall, the cost may 
run even higher. Much of the work is thrown away, 
discouraging, and must be done over again. The per- 
manent results are practically nothing. The work is 
done for the purpose of providing facilities for the 
motor vehicle.” 


Bypass Roads Official Policy 
in Missouri 


Main Trunk Roads Skirt Towns When Distance 
Is Not Changed and Local Traffic 
Is Not Discommoded 


By CARL W. BROWN 


Assistant Chief Engineer, Missouri State Highway Commission, 
Jefferson City, Mo. 


NE OF the problems which the state of Missouri 

is confronting with its road-building program, is 
the difficulty of getting the large volume of traffic on 
the more important state roads through or around the 
congestion that exists upon many of the city streets 
in the larger cities. 

Until the last few years this condition had not been 
considered. In fact very little, if any, attention had 
been paid to the location of main highways through or 
around cities. With slow-moving and horse-drawn ve- 
hicles the tendency had been to connect the outlying 
roads and to bring them into the main or business sec- 
tion of the city by the most direct route, consistent with 
easy grades, that was possible. This did not present a 
very serious difficulty when the traffic using a street 
usually originated within a radius of a few miles, sel- 
dom exceeding 30 miles. 

Under present conditions, however, many main high- 
ways are carrying thousands of tourists. Besides, cities 
now have an added radius of trade territory, ranging in 
many instances from 100 to 150 miles, made possible 
by fast-moving automobiles and trucks. These condi- 
tions have emphasized the grave mistake of concentrat- 
ing traffic onto a few roads and in many cases leading 
it directly through the business section, and the streets 
of heaviest traffic, in towns and cities. Under our state 
laws (which are like those in many other states) we 
are prohibited from making road and street improve- 
ments within incorporated cities and therefore are com- 
pelled to concentrate traffic onto city streets on which 
the state can give no assistance. It is practically im- 
possible for many of the cities, with their limited 
finances, adequately to maintain the streets and handle 
this traffic. 

Quite often the topography surrounding our cities 
makes it extremely difficult to bypass this traffic outside 
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the city limits without adding very materially to the 
distance traveled. Considering that the roads still have 


the double purpose of serving both the surrounding ter- 
ritory and through travel, any great amount of added 
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FIG, 1—NORTH AND SOUTH TRAFFIC BYPASSES, 
SPRINGFIELD 


distance placed in a bypass road naturally increases the 
distance which the local travelers have to cover in reach- 
ing their market and business sections. Therefore, ex- 
treme care must be used in selecting routes. 

We have a proposed bypass road at Springfield on 
Route 3 (Fig. 1) which will take the traffic out of the 
city without increasing the distance for local travel. 
Primary Route 8, which originates at the north boun- 
dary of the state and continues south through: Chilli- 
cothe, Marshall, Sedalia and Springfield to the Arkansas 
state line, will be called upon to bear a heavy north 
and south, traffic, as it leads to one of the famous play- 
ground regions of the Ozarks located south of Spring- 
field in Christian, Stone and Taney counties along the 
White River and its tributaries. The map shows the 
proposed bypass skirting the east city limits which will 
shorten the distance for through travel, and will not 
increase the distance for local travel using this road 
from the north and south into Springfield. It will have 
the additional advantage of connecting with numerous 
streets, leading east and west through the city, upon 
which traffic can turn off going to the business section, 
and will not concentrate all of this traffic, within the 
city limits, upon any one street. 

Fig. 2 shows the proposed belt line around St. Louis. 
St. Louis, being located upon the eastern side of the 
state, has four main heavily traveled state roads lead- 
ing into the city in an are of approximately 90 deg. 
The territory immediately adjacent to St. Louis, being 
made up of numerous towns and communities, is prac- 
tically as densely populated as the outer section of the 
city itself and, for traffic purposes, may be considered 
as one large community of a million population. This 
condition leads to a heavy traffic from one section of 
the county to another, which, under present conditions, 
is compelled to follow one state road into the city and 
another state road out to the desired destination. By 
building the proposed belt line, as indicated, this traffic 
will be served without forcing it through the city and 
will also give the through traffic a chance to shorten 
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the distance that it would otherwise be compelled to 
make by going into the city, at the same time lessening 
the confusion which the stranger usually encounters 
in getting into and out of a large city. 

We are adopting the policy of skirting the towns, 
wherever possible, with our main trunk roads, if it can 
be done without adding materially to the traveled dis- 
tance and without greatly inconveniencing the local 
traffic. Where this is impossible, we are endeavoring 
to secure a location through the city which will keep 
the traffic as far as possible off the main or business 
streets. An example of this is our main Primary 
Route 2 connecting St. Louis and Kansas City, a dis- 
tance of 246 miles, which will pass through only two 
towns of over a few hundred people. It is necessary 
to go through these two cities, St. Charles and Boon- 
ville, on account of the present Missouri River bridges 
at these two points. This location has been accom- 
plished without adding to the distance, and in many 
cases we Kave been able to secure better alignment and 
better grddes by skirting the cities and towns. The 
road as ated will not vary from a straight line, 
between jt. Charles and Boonville and between Boon- 
ville and Kansas City, more than two or two and a half 
miles and will be shorter by some 35 or 40 miles than 
any present railroad line which connects the two 
cities. 

When this idea of missing the populous centers was 
first proposed, there was much dissatisfaction and criti- 
cism expressed, especially by local business interest. 
However, as the roads are being improved and the 
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FIG. 2—BELT ROAD CONNECTS RADIAL ROADS 
INTO ST. LOUIS 


traffic becomes greater, the soundness of the policy 
adopted by the commission, in keeping traffic off the 
main city streets, is being realized by the local people 
and the opposition is gradually becoming less. 
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An Interview 
With W. A. VAN DUZER 


Equipment and Transport Engineer, Pennsyloania Highway Department 








paca tee is the continuing business of high- 
way administration. Ultimately in every state 
there will be a gradual diminution and finally virtual 
cessation of new road construction. It is not possible 
to conceive of diminution of maintenance if modern 
highway transport is to continue. Now the equipment 
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Up-Keep of Road Maintenance Equipmem 


By C. S. HILL Highly Organized Equipment Division in Pennsylvania Keeps 4,000 Equip- 
Se ntaat ment Units Costing $4,000,000 in Service—Renews 20 per cent Annually 


repaired and renewed is the business of the equipment 
division. Let us consider the procedure as exemplified 
by a single state. 

Pennsylvania has 10,307 miles of state highways 
about 4,000 miles of which are main traveled roads. 
All this road is maintained by the state. The road 
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division of a state highway department has the task 
of keeping up the plant for the maintenance business. 
The task is a large one. In a state highway department, 
which has from 5,000 to 10,000 miles of state road to 
maintain, a plant investment of several million dollars 
in several thousand items of major equipment is not 
unreasonable. To place the items in their proper posi- 
tions and to keep all equipmen:: inventoried, inspected, 








FIG. 1—STOCK RECORD CARD, EQUIPMENT DIVISION, PENNSYLVANIA HIGHWAY DEPARTMENT 
face and reverse identical. 
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FIG. 2—PORTION OF REPORT MADE BY EQUIPMENT INSPECTORS 
Original is 84x11 in. The total list of parts inspected numbers 160 items. On the reverse are instructions. At the 
bottom are a date and signature line. 


structure is kept in condition, the routes are marked 
for the security and information of traffic and there is 
complete snow removal from main-traveled highways. 
These various operations account for a large variety 
of equipment besides the variety demanded by the sev- 
eral types of roads. Methods of maintenance and of 
equipment operation are not the subjects for considera- 
tion here. They are those which experience has shown 


















































‘ve the best condition of roads for the expenditure 
nitted. Always, let it be noted, the limitation of 
wed expenditure has to be kept in mind. It deter- 
es the operations of the equipment division as well 
the work of maintenance. 

Equipment, Tools and Stores—There are over 4,000 
vs of equipment valued at something over $4,000,000 
of the equipment division. Table I gives the 
items and the number of each as of September, 1924; 
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is one of the imprgvements to be looked forward to as 
experience increas§s and as old equipment is replaced 
with new. A facta of large influence will be well-kept 
service records. shes records are being made a promi- 


nent part of the eq&ipment division’s accounting system 
in Pennsylvania. 

Tools and stores require consideration chiefly in the 
matter of accounting which includes keeping up the 
stock. The number and variety—particularly of stores 





FIG, 3—SHOP VIEW SHOWING MOTOR REHAIR GROUP 


the figures change and generally are constantly increas- 
ing. It should not be assumed that the figures show 
the best or even the desired relative proportions of dif- 
ferent machines. They do not. Much of the equipment 
is surplus war material or is a legacy from past prac- 
tice. Table I, therefore, represents the equipment as 
it stands and as it must be dealt with by the equipment 
division. In this respect all state maintenance equip- 
ment departments are in the same category. The fact 
being advanced is that equipment standardization for 
the reasons named is in a rather embryonic stage. It 


TABLE I—MAJOR ITEMS OF ROAD MAINTENANCE 
OWNED BY THE PENNSYLVANIA DEPARTMENT OF 


EQUIPMENT 
HIGHWAYS 


Name No. Name No. 
Trucks. . ‘ 757 Steam shovels ‘ tae 6 
Oil distributors. . . f 24 Spreaders ; is ae 
Automobiles..... 201 Dump carts... . aie ee 
Road rollers. . . 128 Planers. ... te 4 
Tractors.... 159 Sweepers........ eins ae 
Traction engines. . . 24 Forges. . ; 89 
Locomotives ; 20 Road machines. .. Sey 422 
Crushers 47 Rooter flows. . . haeta 74 
Engines and boilers 27 Road plows... . ; j 12€ 
Lineographs. 48 Water wagons.... 12 
Cranes.... bE 7 Water carts... 5 
Mowers ; 24 Flat cars....... 13 
\ir drills ; 53 Clam shells a 
Steam drills........ ; 9 Hand cars. 4 
Sprayer i ny 1 Asphalt kettles. . 52 
Road repair outfit..... . ae 1 Motorcycles. . 150 
Sense sec) oiics Nb 083 84s 23 Gasoline pumps......... 121 
Scrapers ras sige Steam pumps........ : 6 
Dump cars... . ven aces Batch boxes. ; 304 
Storage Gs as 4A wile hniore 15 Finishing machines. . 5 
Trailers. Surste sad late de wh aioe 4 Bituminous mixers. 1 
Shed ett beat Vitis dae wen 74 Fire wagons. ey 2 
Surface heaters. . sie ase het + Truck suspension scales...... 13 
Snow plows.........200-s000+ 20S Cement gun. i 1 
Conerete mixers Derricks . en 2 
Sprinklers. . Firing batteries. . eS iveate sae 

OMG Si oes Unloading outfits........... 49 
8 ceed Dump wagons.............. 219 





Total number of items... . . 





which are mbstly repair and replacement parts—pre- 
clude scheduling to any advantage. Moreover the pres- 
ent stores are very largely surplus war material and are 
what is available in kind and amounts and not what 
might be most desired, so any schedule would have 
little significance. It is only the method of accounting 
which contains any general lesson. 

In Pennsylvania the outstanding feature of stores 
accounting is the stock-record card shown by Fig. 1. 
There is a card for each item and each size of each 
item. The card, it is important to notice, is a definite 
record of price, stock, receipts and disbursements and 
is a perpetual inventory. However, a physical inventory 
is made every three months. A number of other forms, 
as stores issues, transfer tags, purchase orders and 
stock reports, enter into stores accounting but the stock 
record card is the nub of the system. 

Similarly in the matter of tools accounting, the tool 
box is the unit by which all tools are registered and a 
master record card is kept for each tool box—all ac- 
cessions, disbursements and transfers are shown by this 
card. Every quarter a foreman’s tool box report is 
required and annually an inventory and valuation is 
made and reported to the division head. 

Insurance and Accidents—F ull insurance of all equip- 
ment is absolutely essential. Motor vehicles in particu- 
lar are covered by fire, public liability and property 
damage insurance. Fire insurance is required of all 
equipment and steam boiler insurance of all steam 
power equipment. A very close accounting of this 
insurance is required so that adjustments ¢f policies 
may follow promptly when equipment is added to or 
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removed from service. Special forms insure correct 
and prompt reports of accessories and discontinuances 
to the insurance companies. 

Full reports of accidents are equally important—this 
refers both to department equipment and to other prop- 
erty losses in which department equipment may be in- 
volved. Special forms are employed for these reports 
(1) so that damage adjustments may be prompt and 
(2) so that personal responsibility, particularly for mo- 
tor vehicle accidents, may be determined. Annually 
all accidents are analyzed and summarized to show loca- 
tion, personal responsibility, damages, causes, etc. 

Inspection and Inventory—Monthly inspections in 


pected to recommend the conditioning necessary and { 
indicate whether it is a local repair job or one for t} 

headquarters repair shop at Harrisburg. The repo: 
also shows whether or not previous recommendatio: 

for improving the condition of the equipment have bee: 
carried out so that the equipment division may be j 

position to follow up repairs which are not being mad: 
in accordance with the inspector’s recommendation 

Besides their inspection reports the inspectors report 
weekly so that headquarters may be informed of their 
activities. Again, every fifteen days, the employee to 
whom the recommended repairs are assigned report: 
progress until the machine is in service. 





FIG, 4—SECTION OF GENERAL MACHINES SHOP 


general are the basis of undertaking repairs exceeding 
the minor replacements and adjustments which are the 
operator’s daily routine of keeping his machine in serv- 
ice. Seven inspectors cover the state and report on all 
major equipment monthly, using special forms; a por- 
tion of one form is shown in Fig. 2. This report is the 
essence of the inspection process; on it is founded all 
action. In practice the inspector keeps one copy and 
sends one each to the equipment division, the superin- 
tendent, the division engineer and the district engineer. 


Besides filling in the formal items the inspector is ex- 


EQUIPMENT WITHOUT OPERATOR 


Dodge ; en . Drill,steam... 3.25 02 
uel and oi v6 bD-44 05 
Ford Roadster, with Distributor, 
fuel and oil 0.41 F chip 5 
RS enea Touring, with oe 
fuel and oil 0 42 Heaters, surface .. 06 
Kettle, asphalt. aot 50-gal 02 
atteries ole 50-gal 04 
Batteries 15h le 0.01 400-gal 06 
25 hole 0.01 : 
30 hole 0.01 Linograph. 04 
ey a ae aoe 0.01 Machine, road sek 3 
a clam- 0.14 aq 6,000 ib 30 
she easevenes ° Machi > 
Cars, Sump. i Gime snund 0.02 — = 16 
Cars, hand....  ........+.-. 0.01 Mixer, concer 5-cuft 42 
Cart, PS «.-. Saciaice eevee 0.01 Motorcycle Solo machine 
Carta, Watt. ciccccccsecs 0.05 Sidecar mach. 17 


Planer, road 


Yom pressor, 
Compr 4 Plows, road. 


o 


os veri : Pl ee 0.07 Plows, rooter 7 
$2cu.ft..... 0.09 Plows, snow eee ze 

35 cu.ft..... : iy ities shape. 
a. ft 0.17 5 and steam. . 04 
Crusher and Soar 500 Ib 0 

usher an Scarifier... 4, : 

bin (eng. 8xi4in...... 0.07 Se 6,000 Ib. il 
exclud.) Over 8xi4in. 06.10 Serapers, road 09 
Derricks 30-ft. boom 0.05 Sprinklers.... 400 gal 07 
Over 30-ft. 450 gal 07 
boom 0 09 


22 60u gal 











With the frequent reports of inspection and repairs 
a fairly close inventory of equipment condition is had 
at all times. However, on the first of the year an 
inventory is made showing the location and condition 
of every piece of equipment, giving its appraisal value 
and its probable remaining life and recommending its 
continuance in service or its replacement. If con- 
demnation and replacement are advised for any unit a 
special report is required which will make clear its life 
and service and which recommends whether or not re- 
placement should be by the same make and kind of 





TABLE II—EQUIPMENT RENTAL SCHEDULE IN PENNSYLVANIA 


Stone spreader Unloading 


attachment : +4 IE on <8’ : 0.44 
Sweeper,street Wagon, d 0.02 
Tank, storage i j ‘ 0.01 = ” mad 0 04 

(eee wass : 0.01 
EQUIPMENT WITH OPERATOR, FUEL AND OIL 
Type Hourly Type Hourly 
Items of or Rental Items of or Rental 
Equipment Size Rate Equipmeft Size Rate 
Cadillac... . Touring $1.85 Cranes,steam 10-15 ton.. 1.94 
Sedan... 2.08 5 Over 15-ton. 2.36 
Limousine 2.21 Engines, boiler 15-25-hp.. 0.92 
Dodge. ; Touring. 1.26 +e abe Ss 0.99 
Franklin Touring 1.49 ,trac. 1820-hp... 1.10 
Reo... . Touring 1.45 oP abies 1.16 
Coupe..... 1.56 , hoist Single drum. . 1.37 
Studebaker. Touring 1.55 Double... . 1.47 
Buick...... Touring 1.30 Triple... 1.58 
Hudson...... Roadster 1.56 Gun, cement.. 4.84 
Motor trucks I-ton..... 1.38 Locomotive... 3ton...... 1.37 
1. 5-ton...... 1.49 5-ton : 1.64 
2-ton...... 1.73 
3-ton 2.02 
3.5-ton...... 2.22 Machine, con- 
ee ees 2.32 crete fimshing............. 1.25 
$:S40m. 5.2: 2.34 Mixer,concrete 12cu.ft...... 0.99 
Pepe Ee 
600 gal oil.. Distributor 3.45 e686 66.5: ‘ 
800 gal. oil.. Distributor 4.14 POOR Ms 0a8s% 3.25 
Tractor. . ERR Sosa 1.21 What Meee ios s bos 3.34 
5-ton...... 2.11 Rollers....... . ves 1.47 
10-ton...... 2.83 Shovel, steam 3.35 





| 
| 
| 
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FIG. 6—INTERIOR OF STORAGE SHED FOR DEAD TRUCKS 


machine. All condemned equipment is promptly sold. 

Repairs—The inspectors’ reports determine, as has 
been indicated, whether the equipment undergoes minor 
repairs—is a service job—or comes to the headquarters 
shop for a complete overhauling. It is only in case of 
complete overhauling that the procedure need be re- 
viewed. Briefly the steps are: Request for repairs; 
approval of request for repairs; order for transfer; in- 
spection preliminary to repairs; order for repairs and 
notice to the field of the probable time required for 
repairs. The procedure in the shop is one of consider- 
able detail but of the kind familiar to shop management, 
namely job cards and tags, job control boards, and 
progress and completion reports. 

The repair shops are at the central garage at Har- 
risburg. This is a two-story reinforced-concrete build- 
ing with a floor space of 40,000 sq.ft. The shop is 
divided into nine sections or repair groups: (1) Gen- 
eral assembly group; (2) transmission group; (3) 
blacksmithing and welding group; (4) brakes and 
steering group; (5) radiator group; (6) motor group; 
(7) machine shop; (8) tops, painting and upholstering 
group, and (9) dynamometer and road testing group. 
It will be noted that provision for motor vehicle repairs 
stands out. With something over 1,100 vehicles in serv- 
ice as shown by Table I this is quite natural but there 
is enough shop plant for any other equipment repair as 
well. Figures 3 and 4 are repair shop views. 








FIG, 5—ONE OF OVER SEVENTY EQUIPMENT STORAGE SHE 


Stores have already been mentioned. However, prop- 
erly to supply the repair parts there is at the shop a 
complete stock room having 9,000 small stock bins and 
also steel racks for larger repair units. This stock 
room in 1924 was servicing the repairs for nine makes 
of trucks, Ford automobiles and tractors. 

Some notion of the shop activities may be gained 
from the shop force in 1924: 7 clerks working on office 
records; 6 chauffeurs to operate the assigned cars from 
the garage; 13 men at the storage sheds; 16 men in the 
stock and shipping section, who were engaged in sup- 
plying the repair parts to both the shop and the field, 
and 73 mechanics in the shop. 

Storage—Storage under shelter is provided for vir- 
tually all equipment and especially for motor vehicles. 
Besides the garage which gives considerable live truck 
storage space there are 72 storage sheds of 306,840 sq.ft. 
Five of these sheds and the garage are at Harrisburg 
and the others are located about the state in the various 
maintenance divisions. Other storage space, including 
land permits for out-of-doors storage, is rented as 
wanted. 

Storage accounting is followed closely (1) as to the 
location of each piece of equipment and its receipt into 
and discharge from storage so that insurance may be 
properly adjusted, (2) as to leases and land permits 
and (8) as to department storage sheds—location, fix- 
tures and equipment, contents, etc. The equipment 
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registration records show the status of each piece of 
equipment, whether in storage, in repair or in service. 

Operation—It is necessary always to remember that 
inspection, repairs and protection in storage all have 
the fundamental purpose of keeping equipment in oper- 
ation. Knowledge of operation or performance is, there- 
fore, essential to any close analysis of the efficiency of 
the inspection and repairs and other procedures. So 
important is this consideration that the equipment 
division has laid down the following directions: 

At the close of each month the equipment division should 
receive from the various divisions or districts a monthly 
operating report which shall be prepared for each piece 
of equipment and shall be in the form of a daily record 
showing the kind, department number, charge number, 
route or application number, county, quantity produced, 
miles covered, ton-miles computed, or hours in service, 
depending on the kind of equipment. It shall also show 
date equipment was first received and its condition at that 
time; condition during week reported and reason for not 
operating full time if such is the case; information as to 
whether repairs can or cannot be made locally and action 
taken in this connection, first day out of service and first 
day repaired and put in service. 

Very complete forms are provided for these reports 
and the other processes of operation accounting. Chiefly 
these data are of worth in directing selection of equip- 
ment and supplies and of repair methods but they also 
give summaries of general performance which are of 
decided interest as, for example, the following for 1923: 


No. in Days Days Under 

Kind of Equipment Use Work Performed * in Use Repair 
Trucks 468 7,555,295 ton-miles 60,854 11,863 
Rollers 106 135,704 hours 13,452 837 
Tractors 128 43,191 hours 4,366 1,049 
Mixers 26 6,090 hours 659 43 
Crushers. 45 179,006 tons 3,762 167 
Finishing machines 497 hours 52 0 
Locomotives 10 3,339 hours 339 34 
Cranes 8 2,811 hours 279 0 
Traction engines... .. 20 21,278 hours 2,158 61 
Steam shovels , 8 hours 763 67 
Steam engines 23 14,895 hours 1,596 26 


Rental—Equipment used by the maintenance division 
is charged up in the form of rental. The rates shown 
by Table II are based on annual depreciation, plus 
annual shop repairs, plus annual field repairs, plus 
storage and incidentals. This is, of course, another 
reason for close operating records. 

Closure—Only the high points of the business of han- 
dling the equipment division of a state road mainte- 
nance department have been touched. It has indeed been 
the purpose of this talk only to convey the picture of 
size and importance which equipment purchase and 
upkeep has assumed. Let us look at Pennsylvania 
again: 

There are over 4,000 major equipment items valued 
at $4,000,000, of which 20 per cent, or $800,000 worth, 
has to be replaced each year. 


To Lessen Pavement: Destruction in Paris 


A plan to lessen the tearing up of street pavements 
in Paris, France, has been adopted by the city authori- 
ties, partly as a result of protests from the inhabitants 
of a fashionable quarter where the streets were dug up 
four times in succession in one year—to get at water, 
sewer, gas and electric conduits—after which a new 
pavement had to be laid. Under the new plan, once in 
three months the city consulting engineer will call into 
conference the engineering heads of the various public 
service. Plan for work projected will be considered 
and a date for their execution decided upon which will 
meet the technical demands of each. 
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Sewage Screening and Composting Plant 
for New Rochelle, N. Y. 


By GEORGE W. FULLER 
Consulting Engineer, New York City 


ITH the recent award of contracts for a sew. 
screening and composting plant, a pumping 
tion, connecting and outfall sewers, New Rochelle, N. \ . 
has brought to a close a 15-year period of discuss), 

sewage disposal betterments. 

In 1895 the city installed chemical precipitation wo) 
at Morgan St., discharging into shallow water of an arm 
of Long Island Sound near the foot of Whitewood A 
and not far from the grounds of the New York Athletic 
Club. The sewage of the Drake Ave. district, without 
treatment, has added to the accumulation of sludge jn 
New Rochelle harbor. Twenty years ago a 25-in. out- 
fall was extended about 4,800 ft. into the Sound at 
Bailey’s Rock for discharging by gravity, without treat- 
ment, the sewage of the main portion of the city. This 
line has become overtaxed at high tide. In 1924 the 
Hudson Park Bathing Beach was ordered closed by the 
city health authorities and civic organizations clamored 
against pollution along and near practically the entire 
water front due to inadequate collecting sewers and 
the absence of treatment. 

Last June, Fuller & McClintock, New York City, 
recommended: (1) A new 36-in. outfall extending from 
the city yard adjacent to the Boston Post Road into 
25 ft. of water in Long Island Sound about 1,000 ft. 
beyond Bailey’s Rock, terminating in three outlets, 
(2) a fine screening plant to be located at the city yard 
in a combined pumping station and screening building, 
with the screenings to be composted in an adjacent 
building; (3) a pumping station at the foot of White- 
wood Ave. to deliver sewage from the area tributary 
to the original disposal plant; (4) a line of connecting 
sewers along the water front into which the Whitewood 
Ave. pumping station, and also the Drake Ave. gravity 
outlet would discharge. On Nov. 28 Commissioner 
John A. Hadert received bids on the work outlined, 
divided into four contracts. Since then contracts for 
the work totaling $621,264 have been awarded. [For 
prices and contractors see Construction News Section 
for Dec. 18, p. 322.—EDITOR. | 

The treatment works will provide for screening 
through two 8x8-ft. Dorrco screens of 10 m.g.d. nominal 
capacity each. 

An unusual feature of this plant is found in the 
method of disposal of the screenings. These are to be 
delivered directly from the screens to ejectors and by 
compressed air blown to an adjacent covered compost 
building, the substructure of which is divided into eight 
units, of a combined capacity of 22,000 cu.ft. The 
screenings will be delivered to the units in succession 
and covered with about 8 in. of earth as often as neces- 
sary, depending greatly on the season of the year, to 
prevent the breeding oc flies. Later this material, com- 
posed of the layers of earth and decomposed screen- 
ings, will be disposed of on unused city property or 
barged to sea. The contract price for screening, pump- 
ing and compost plants and the housing of these is 
$178,640. 

New Rochelle has a present population of about 40,000 
and the sewers are on the separate system, with an 
average flow of about 5 m.g. daily. 
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Hazards and Safeguards of Highway Structure 


Chief Danger Points: Width, Car Tracks, Curves, Parking Space, Cross-Section, Guard Rails, Clear View, 
Bridges, Intersections, Crossings, Detours, Snow, Signs, Lighting—Precautions Against Hazards 


NLY a very small percentage of the street and high- 

way accidents today can be attributed directly to con- 
struction and enginering defects. Nevertheless, so rapid has 
been the development of motor traffic and so rapid will its 
future growth unquestionably be, that the subject of safe- 
guarding the highways must be considered in anticipation 
of a much grenter volume and density of traffic than now 
exists on most of the highways, of larger and heavier units, 
and possibly of higher allowable speeds. 

Highway Widths—The roadway of every rural highway 
worth improving should be so wide that two vehicles can 
pass without going off the pavement and without retarding 
speed. In open country well 
away from the large cities two 
lanes will probably in most 
eases carry all of the traffic 
safely, and where they will not 
it is preferable in the interests 
of both safety and capacity to 
build or improve a new two- 
lane highway parallel to and at 
no great distance from the first, 
rather than widen the first. 

In suburban or metropolitan 
areas, for distances in some 
cases of 50 or 75 miles from the 
large cities, the travel on many 
of the highways will warrant 
wider roadways. 


tion, 





Undoubtedly the most complete discussion 
ever given of the function of highway struc- 
ture in safeguarding highway traffic is con- 
tained in the report of the Committee on 
Construction and Engineering presented last 
month to the National Conference on Street 


and Highway Safety. 
fore, printed here with only little abbrevia- 


The illustrations are not a part of the 
committee report but have been selected from 
the files of the editor to indicate outstanding 
practices discussed in the report.—Editor. 





If the traffic - ens 


be unable to round the curves on some improved highways 
without crowding off vehicles they may meet. Therefore, 
no carrier for hire should be granted a permit to operate 
on any section of highway unless the vehicle it contemplates 
operating can pass over every section of the highway with- 
out encroaching upon the lane of traffic in the opposite 
direction. 

The rapid growth of traffic that has followed the improve- 
ment of most highways points clearly to the necessity for 
anticipating future requirements and providing additional 
right-of-way before the cost becomes prohibitive for future 
widening as well as for providing parking spaces, protect- 
ing the view of the motorist 
and other purposes, the impor- 
tance of which is pointed out in 
other sections of this report. 
For the same reasons additional 
right-of-way should be acquired 
at once alony highways already 
improved where there is reason 
to believe that it will ultimately 
become a _ nedessity. 

Street Car 
principal stre@{s and highways 
well outside @& the congested 
or strictly buiiness areas of 
the city accormodating both 
street - railway and _ vehicular 


The report is, there- 









is balanced as well as heavy 

there should be four lanes, or two two-lane roadways side by 
side. Three-lane roadways are effective and economical, 
however, where there is a great preponderance of traffic in 
one direction at all times or in one direction part of the day 
and in the other at other times. In such cases the prepon- 
derating traffic will automatically determine the direction of 
flow in the middle lane. This applies primarily to highways 
leading into large cities and carrying a large number of 
persons daily to and from their places of business. 

In city streets the minimum pavement should accommo- 
date three lines of traffic, so that an occasional motor 
vehicle parked parallel to the curb will not narrow the road- 
way down to one line. Streets carrying a double-track car 
line should have a minimum paved width sufficient for a 
line of vehicies on each side of the tracks. Streets of heavy 
traffic will naturally require greater widths; generally an 
even number of lanes of traffic is preferable, to avoid 
conflict of movement. 

The roadway width in city streets should always be a 
multiple of the standard lane. A lesser width is unsafe; a 
greater width is uneconomical. Existing streets not so 
designated may sometimes be made to carry an additional 
line of traffic by slightly widening the roadway. The pos- 
sibility of future development of a residence street into a 
street car or business street should be borne in mind and 
the trees and sidewalks placed accordingly, so as to facili- 
tate future widening of the roadway. 

No improved rural roadway should be narrower than 
18 ft. to provide two traffic lanes as recommended. While 
the 18-ft. roadway will permit ordinary automobiles and 
motor trucks to pass safely without reducing speed, it is 
insufficient for the newly developed de luxe bus, which has a 
wide spread of the rear wheels. To enable such buses to 
pass other vehicles safely at high speed would require a 
24-ft. roadway. Whether this extra width should be pro- 
vided at public expense to accommodate a relatively small 
number of vehicles operated for hire is an economic ques- 
tion outside of the province of this report. Safety requires, 
however, that the speed of such buses operating on high- 
ways less than 24 ft. wide be severely restricted while pass- 
ing other vehicles and that they be prohibited entirely from 
operating on highways less than 18 ft. wide. 

Furthermore, plans are being developed for a new type 
of bus with six wheels and an overall length of some 75 
feet. Such buses in addition to requiring a wide lane, will 


traffic the publidis best served 
by a _ physical separation of 
these two classes of traffic. A reservation im the center of 
the street should be provided for the exclus§e use of the 
street railway, with a one-way driveway on ach side for 
other vehicular traffic. This permits faster ang safer opera- 
tion of the street cars and gives opportunity i$r safe land- 
ing platforms for the passengers; and where §uch landing 
platforms are provided the motor vehicles are a§orded safer 
and more rapid passage, inasmuch as they are§relieved of 
the necessity of stopping behind street cars Btanding to 
discharge or receive passengers. 

Street car lines running at the side of rura§% highways 
frequently cross and recross the roadway repeate@ly. Aside 
from the danger to motorists arising from the s@dden and 
unexpected turning of street cars into the roadvjay, these 
repeated crossings are dangerous because they May, par- 
ticularly at night, mislead motorists into turnir§ off the 
roadway into the ditch. The tracks or roadway Gn every 
case where possible should be relocated so that th] tracks 
will remain continuously on one side of the roadway. 

Parking Space—The Committee on Traffic Con§rol will 
recommend that vehicles be prohibited from parking§or stop- 
ping on the traveled portion of any improved rufa! high- 
way. A corollary to this recommendation is tht there 
must be adequate space off the traveled way where @iotorists 
can park or stop safely. It is not necessary or desirgble that 
these spaces be of the same material of which thdjroad is 
constructed, but they should be sufficiently stable nd level 
to support the vehicle at any time. They alreagy exist 
naturally along many highways, but where they do fot they 
should be provided as a part of the construction of t@e road, 
at intervals not to exceed 300 ft. 

Grades—A general standar?d maximum grade o§ 6 per 
cent should be established for thoroughfares of primgry im- 
portance, both in rural districts and in cities andgtowns, 
particularly for those thoroughfares in cities and§ towns 
which form part of the general highway system. § Topo- 
graphic and economic conditions, however, often makegit im- 
practicable to hold to such a maximum grade. In fhighly 
developed country, particularly in the East, grac}s on 
existing highways greatly exceed this, and to keep§to a 
rigid maximum of 6 per cent in the reconstruction of sich a 













road or street would entail heavy property damage In 
certain mountain country, also, a 6 per cent maxim! is 
difficult to attain. However, a location can almos® in- 


variably be found with grades not higher than 9 per §ent, 


racks—For wide © 
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and nothing steeper should be permitted on any highway 
or street of primary importance. 

On rural highways of secondary importance, where it is 
necessary to hold the construction cost down in order to 
develop as much highway mileage as possible, 10 per cent 
grades may be permitted. In purely local residential de- 
velopments in cities 12 per cent grades may be used to 
avoid unduly hampering property development. They 
should not be introduced where they are likely to carry any 
appreciable amount of through traffic. Grades as steep as 
20 per cent exist in the built-up sections of some cities, and 
cannot well be eliminated. No new street, however, should 
be laid out with sueh grades. 

Curves—No curve on a highway of primary importance, 
or on an important park drive, should have a radius less 
than 300 ft. Even this radius should be permitted only 
when a clear view ahead of 300 ft. is available from all 
points on the curve, including the inside traffic lane, and 
where this is not attainable the curve should be flattened 
or relocated. 

The present-day high-speed motor highway is comparable 
to the railroad, and railroad practices in the treatment of 
curves can well be followed in highway design at curves. 
The curves should be super-elevated on the outer rim and 
provided with transition curves at the ends, and heavy 
grades should be compensated for curvature. Exact calcu- 
lation of such compensation is not necessary, but a com- 
bination of heavy grade and sharp curve should be avoided. 





PENNSYLVANIA DANGER AND WARNING SIGNS 
All traffic safety signs in Pennsylvania are erected on their 


own posts and all are metal. Attaching signs to transmis- 
sion line poles or other structures is forbidden. 


Roadway Cross-Section—Excessive center or crown in 
pavements and roadways is dangerous, especially in wet 
weather. Depending on the character of the pavement and 
also on the running grade of the street or highway, the 
cross-section of the pavement should be as flat as drainage 
conditions will permit. 

On some of the older highways the crown was carried 
around the curves as well as on the straight sections. Such 
curves are dangerous for high-speed operation, and should 
be immediately reconstructed with the pavement sloping 
uniformly downward from the outer to the inner rim of the 
curve. Curves should also be widened to facilitate pass- 
ing of other vehicles. 

Guard Rails—Highways on embankments should be pro- 
tected by substantial guard rails. In the mountains and 
on steep grades the ordinary type of guard rail is not suffi- 
cient protection. Where space permits, the outside of all 
curves where the slope downward from the roadway is con- 
siderable should be protected by a substantial earth bank 
not less than 3 ft. high. There usually will not be room for 
this where the highway is cut into the face of a rock cliff, 
but in such cases there should be a substantial stone wall. 

Clear View—A motorist on a highway of primary impor- 
tance should always be able to see an approaching vehicle 
for a distance of at least 300 ft. This applies on curves, 


at and approaching hillcrests, and approaching highway 
Obscure highway 


intersections. intersections are par- 
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PENNSYLVANIA WIRE ROPE GUARD RAIL 


This design was adopted after an extended series of 
collision tests by motor trucks with all of the common 
forms of guard rail and with several commercial forms 
proposed for adoption. 


ticularly dangerous, and besides being conspicuously marked 
with cautionary signs should have the view so cleared if 
possible that a vehicle approaching the crossing from any 
direction may be seen in ample time to avoid a collision. 

To provide a clear view at all points it will often be neces- 
sary to cut down hillcrests, remove trees, shrubs and other 
obstructions on the highway right-of-way, and level down 
the slopes of cuts to the height of the eye of the motorist. 
To supplement this, restricti-ns should be placed on the use 
of abutting property. The national associations of outdoor 
advertisers recognize the importance of a clear view, and 
properly recommend that no advertising signs be placed 
where they will interfere with such view. 

At intersections in streets it is equally important that a 
clear view be provided for as great a distance as possible. 
This is difficult when stores or other~ structures” are -built 
close up to the corners. Considerations of safety may ulti- 
mately require a setting back of buildings at such corners. 

Highway Intersections—Apart from the necessity in the 
interests of safety of providing as unobstructed a view as 
possible at all street and highway intersections, and of 
marking them conspicuously, many intersections call for 
careful study, from the viewpoints of both the traffic and 
the topography, to alleviate elements of danger. 

At rural intersections where the preponderating traffic 
makes a turn it may be well to acquire right-of-way for a 
flat curve. Before doing this, however, consideration should 
be given to the possibility that it may introduce new junc- 
tions and cross currents of traffic more serious than pre- 
viously existed. When there is heavy traffic on each ot the 
roads coming to the intersection, with a considerable amount 
of turning, the introduction of a circle may be an effective 
safety measure. At some of the busiest intersections sep- 
aration of grades will appear to be the correct solution. 

Intersections of streets on heavy grades call for careful 
study to make all possible movements as safe as practi- 
cable. The running grade of each intersection street should 
be maintained if possible; the running grades of main 
arteries of traffic should always be maintained. 

Curbs of too short radius force motor vehicles in turning 
corners out of their proper lane of traffic, thus fouling other 
lanes. Safety requires that curbs be given sufficient radii 
to permit the average vehicle to stay in its proper lane 
while rounding the corner at a rate of speed reasonable for 
that intersection. This generally means a radius of not 
less than 15 ft. Larger radii up to 20 ft. may be used in 
special cases, while at acute angles there should generally be 
a minimum of 10 ft. 

Curbs should not ordinarily, however, have greater radii 
than sufficient to permit the average vehicle to follow them 
at a reasonable speed, for the reason that they increase the 
distance the pedestrian must travel to cross the street in 
line with the sidewalk, or force him farther back into the 
block to find the narrowest point. 

Buttons or other fixed signals should not be placed in nar- 
row intersections where they can be rounded only by inter- 
fering with other lanes of traffic, and traffic officers at nar- 
row intersections should not require motor vehicles to pass 
around them. 

Railroad Grede Crossings—More than 10 per cent of our 
street and highway fatalities occur at railroad-highway 
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grade crossings. Elimination of the grade crossing is be- 
lieved to be the only perfect solution of the problem. This 
does not mean that within the next generation every grade 
crossing of secondary highway and branch line railroad 
needs be eliminated, but it does mean that municipalities, 
states and railroads should join in an energetic campaign to 
carry elimination work forward as rapidly as funds ob- 
tainable will permit, with an equitable distribution of the 
expense. Each municipality, county and state should be at 
work on comprehensive programs for the elimination of its 
grade crossings, and should be taking steps to provide its 
share of the necessary funds. At the same time it should 
be realized that to eliminate even the grade crossings on 
improved highways and streets (and there are many dan- 
gerous crossings on unimproved highways which should be 
eliminated) would require a greater expenditure than is 
possible for many years to come, and that therefore the work 
should proceed on state-wide programs which begin with 
the highways where a given sum will accomplish the most 





—ooooooeaeaeaeaeaeaeaeaeacocoeaeaeaeasaowss~<~— 
ENGINEERING NEWS-RECORD 17 


usually determine whether the street or highway shall be 
carried over or under the railroad. From the safety point 
of view, overcrossings are usually preferable to undercross- 
ings, inasmuch as they are likely to afford motorists a better 
— and do not need to be obstructed by center columns or 
curbs. 

Many grade separations, particularly underpasses, on 
what are now improved highways were made before the ad- 
vent of the high-speed motor car, and are dangerous be- 
cause of sharp blind curves at the approaches thereto, nar- 
row side clearance, and low head room at the sides in the 
case of arches. These danger spots should be eliminated by 
whatever reconstruction is necessary to provide ample view 
and clearance. 

Many more new grade crossings are being opened yearly 
than are at present being eliminated. New railroads or 
branch lines should, as far as possible, be required to avoid 
establishing additional grade crossings, and municipalities 
opening new streets across railroads should realize that 





Vertical 


Horizontal 


OHIO STANDARD PAVEMENT MARKINGS ON CURVES 
The prominent “curve” sign and traffic direction arrow are notable. Vertical curves are marked with traffic lines 
even more carefully than are horizontal curves. 


in the interest of safety. In general the extra hazardous 
crossings—extra hazardous because of heavy motor travel, 
heavy rail travel, obscure view or other conditions—should 
be eliminated first, although there should be included certain 
other less hazardous crossings because they can be 
eliminated for very small sums of money. 

Any method of safeguarding grade crossings other than 
elimination means delay for traffic and consequent ineffi- 
ciency whereas climination means increased efficiency for 
both the railroad and the highway. 

The Interstate Commerce Commission has for some time 
had under consideration requiring the railroads to install 
automatic train-control devices. Your committee is 
thoroughly in accord with anything which tends to save 
human life, but is convinced that the automatic train-control 
could not save as many lives as could an equal expenditure 
on grade-crossing elimination. The Summary of Accidents 
issued by the Interstate Commerce Commission indicates 
that there were 134 fatalities due to train collisions in 1923, 
while there were 2,268 fatalities at grade crossings. If the 
funds required for automatic train control are applied in- 
stead as the railroads’ share of grade-crossing elimination, 
and the public contributes an equal amount, as it pre- 
sumably will, the combined sum will go a long way toward 
removing the most dangerous grade crossings on our main 
highways. 

Careful study will be required to determine the method of 
grade-crossing elimination, whether by separation of grades 
on the present or approximate location of the street or 
highway, by relocation of the highway where it crosses and 
recrosses the same railroed, or by consolidation of adjacent 
crossings. Even diversion of one highway into another re- 
maining at grade may be very desirable to make it pos- 
sible to give better protection at one crossing and also to 
divert traffic that would otherwise cross the railroad on one 
highway and back on the other. 

Comparative costs, including property damage, will 


even though the traffic expected in the near future would 
not warrant the expense of grade separation they are cre- 
ating a new problem to require solution ultimately. 

Before adopting plans for improvement of highways on 
which there are numerous railroad grade crossings or other 
sources of danger, the state and federal highway authorities 
should give careful consideration to the possible substitution 
of some parallel route which is free from such difficulties, 
even if this parallel route is little traveled at present. This 
proposal naturally applies primarily to highways that are 
expected to carry a heavy through traffic rather than to 
secondary highways needed to connect farms with markets. 

Crossings remaining at grade should be safeguarded in 
every reasonable way. A cautionary signal should be 
placed about 300 ft. from the crossing and this is being sup- 
plemented effectively in a number of states by a series of 
transverse markings. These indications should be further 
supplemented by whatever protection the traffic and 
visibility conditions warrant. At crossings where the ex- 
pense of flagmen or gates is not warranted, automatic wig- 
wag signals are recommended, and to be effective at night 
such signals should carry a red light. They should be kept 


scrupulously in order. At crossings where there is frequent - 


train movement as well as heavy motor traffic there should 
be a flagman or crossing gates. Gatemen and flagmen should 
be mentally competent and physically able to perform their 
duties properly. For the busiest intersections there should 
at all times be a watchman or gateman on duty, otherwise 
there should be adequate signs so that motorists will not 
depend on the flagman or gateman. 

Transverse ridges in the road, zigzag turns and various 
other expedients desigred to force the motorist to reduce 
speed at railroad crossings have proved ineffective and are 
not recommended. On the contrary, the operation of the 
motor vehicle, particularly on and in the immediate vicinity 
of the tracks, should be made as simple and easy as possible 
so that the operator can apply himself to watching for 
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approaching trains. Very much can be done along these 
lines for a relatively small expenditure, and the dangers 
of many crossings can thereby be greatly reduced. Fre- 
quently where the railroad is on an embankment the high- 
way is carried up to the level of the tracks by a short steep 
grade which breaks sharply at the track itself, causing 
danger of stalling. Such approaches should be extended 
and provided with easy vertical curves or level places so 
that the motorist can stop and hold his car easily within 
10 ft. of the railroad if he discovers¢a train coming. Short 
sharp descents to the tracks should likewise be cut away to 
easier grades to lessen the likelihood of motorists being un- 
able to stop near the tracks, or of being rammed from be- 
hind and driven upon the tracks. 

Where the crossings are planked, the planking should be 
maintained in good condition, firm and with a smooth sur- 
face. At many crossings driving across at anything other 
than a ver, low speed invites a broken spring, while at the 
low speed there is danger of stalling. Of the many motor 
cars struck at crossings because the engine stalled, a con- 
siderable percentage might have escaped if the crossings 
had been smooth. 

Approaches to crossings should be relocated where neces- 
sary to eliminate sharp curves and junctions with other 
highways close to the tracks. Trees, shrubs, faces of cuts 
and all other obstructions to clear view along the tracks in 
both directions for as great a distance as possible should 
be removed from the highway and railroad rights-of-way. 
Railroad stations and other buildings should not be located 
close to highway grade crossings. Cars should not be spot- 
ted on side tracks where they will interfere with the view 
of motorists; if necessary to avoid this, team or industry 
tracks should be relocated. Effort should be made to per- 
suade abutting property owners not to obstruct the view 
either with trees or buildings or with less permanent ob- 
structions. Standing corn has contributed to many acci- 
dents. 


Bridges—All bridges or improved highways should be wide, 
enough for two vehicles to pass safely, without danger of 
striking the curbing or bridge superstructure. This calls 
for a minimum width of 22 ft. and de luxe buses operating 
on bridges of this minimum width should be subject to the 
same speed restrictions as on 18-ft. roads. One-way bridges 
are dangerous, particularly short culverts approached in 
each direction by steep curved descending grades, and they 
should be replaced by wider structures. On long bridges 

Pn suitable provision should be 

i made for the safety of pedes- 
¥ trians. Where the expense 
of a continuous sidewalk is 
not warranted there should 
be frequent safety zones, 
4% 4" 3-8" built outward from the face 
; nse, ee Of the bridge so as not to 
42'x4X*S" narrow the roadway. 
: Detours—Where used, de- 
; tours should be safe and 
: reasonably satisfactory to 
operate on, even though this 
necessitates a certain amount 
ar of preliminary reconstruction 

PORTABLE REPAIR ZONE’ and maintenance. In select- 

SIGN USED IN OHIO ing them excessive grades 
and curves should be avoided 
as far as possible, and also roads likely to be very slippery 
in wet weather. Particular care should be exercised in the 
selection of detours from highways in the vicinity of large 
cities likely to be very slippery in wet weather. Particular 
eare should be exercised in the selection of detours from 
highways in the vicinity of large cities to carry continuous 
streams of heavy traffic. 

Local residents must be accommodated while roads are 
under construction, and this calls for either the maintenance 
of a part of the road in passable condition or short detours 
around the immediate construction. To take care of the 
through traffic, however, the highway authorities should go 
back far enough in each direction, possibly to the nearest 
large town, to find a good alternate route, and should post 
this route conspicuously so that through traffic will follow it. 

All detours, whether long or short, should be clearly 
marked. This applies to city streets as well as to rural com- 
munities. Streets and highways made impassable or un- 
safe by construction work should be carefully blockaded with 






ae 








NEWS-RECORD 


SS i 





paiirted paralle/ to 
tracks 


Li. 1) 
44 T 
Diagonal I2"stripes _. i White stripe 
on 2 spacing eoooo?” ‘ White stripe 
Markings fo be on both si 
sides OF R.R. crossing : 
= 
Where crossing is ona pos» ; 
Skew: markings | to be = ” =e ore 


White stripe 





White str pe 
NEW YORK PAVEMENT MARKING AT RAILWAY 
CROSSINGS 
Three separate indications, each different, are given in a 

distance of 290 ft. from the nearest track rail. 


signs and lights. Detour signs should be inspected daily to 
ascertain that they are in proper condition, and should be 
promptly removed when no longer required. 


Maintenance and Snow Removal—Safety requires that 
pavements be maintained in good condition, free from 
holes and depressions, which besides causing breakage are 
likely to interfere with drivers’ control and with the free 
flow of traftic. This applies to both city streets and rural 
highways. 

The shoulders of rural highways should also be main- 
tained in suitable condition. Where the shoulder is broken 
off in an irregular form, particularly if the highway is nar- 
rower than desirable, there is danger in meeting other 
vehicles. This is true even where the pavement itself is in 
perfect condition, if the earth shoulder is not maintained 
level with the pavement. A case in point is the concrete 
highway with a vertical drop of four to eight inches at 
the edge. 

The constant opening of pavements, particularly on busy 
thoroughfares, constitutes an annoying situation which, 
notwithstanding all precautions which can be taken seems 
to be unavoidable. When the city has a properly equipped 
nfaintenance force all openings should be repaved by the city 
forces. If this restoration work is left to the permittee it is 
difficult to control and bound to result in delay. Openings 
in the pavement are frequently left unpaved after refilling 
for a period of weeks to allow the ground to settle. Where 
there is any considerable vehicular traffic these openings 
should be covered at once by a temporary pavement, such as 
bituminous macadam, to be replaced by a permanent pave- 
ment when the settlement has ceased. 

An important element of street and highway maintenance 
is snow removal. The motor vehicle has come to be an im- 
portant agency of transportation the year around, and it 
must be safeguarded under all conditions and at all times. 
On rural highways, if the snow is not removed, even chains 
will not prevent skidding under certain conditions of snow 
and ice, and getting out of the ruts to pass other vehicles 
may be hazardous. Both safety and the demands of com- 
merce and industry require that the snow be removed from 
every main highway and every highway carrying more than 
300 vehicles per day. While the cost may, seem high, com- 
parison with the cost of repairing the damage done by per- 
mitting the snow to remain on the road surface, with the 
attendant running in ruts of heavy motor vehicles equipped 
with chains, will show that the net cost of snow removal! 
is less. 
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OHIO PAVEMENT MARKING AT RAILWAY CROSSINGS 
The first indication is 375 ft. from the nearest track rail and it is repeated three times 


Sians and Signals—Proper signs and signals are essential 
to the safe movement of traffic on any street or highway. 
They should, therefore, be erected when the same is opened 
or improved and the cost should be included as an item of 
the construction cost. This applies to three classes of signs: 

Cross roads, which more definitely affect other vehicles 
than do curves, grades and other points where caution is 
required, merit a distinctive color rather than yellow. The 
recommendation, however, does not conflict with the plac- 
ing of a yellow sign at cross roads if individual state de- 
partments deem that preferable. 

Besides highway intersections, the principal danger points 
on the highway calling for cautionary signs include sharp 
curves, steep descending grades and narrow bridges or 
places in the roadway. These should be conspicuously 
marked with yellow cautionary signs which warn not only 
of the danger but of the specific kind of danger. The 
through-traffic highway protected with boulevard stops calls 
for a red sign to indicate the requirement of a full stop be- 
fore entering or crossing such a highway. Railroad cross- 
ings require special protection. 

While the federal-aid, state and county systems of im- 
proved highways will perhaps ultimately embrace all high- 
ways carrying much traffic, there are at present many un- 
improved highways with good natural surfaces which carry 
a considerable amount of travel, and over large parts of 
which high speeds can safely be maintained. Such high- 
ways may lead suddenly to dangerously steep descending 
grades, sharp curves or rough spots. Where these dangers 
are not marked by the public authorities automobile clubs 
or other agencies can perform a useful service by placing 
signs at the chief danger points on such highways. 

No road can be considered satisfactorily equipped with 
signs unless it has direction and distance signs containing 
sufficient information in legible form to permit a traveler 
to go anywhere he desires without the aid of maps or keys. 
To this end black and white signboards of adequate size 





NEW YORK STANDARD WARNING SIGNS 


should be placed at every cross road and junction, setting 
forth clearly the information as to direction and distance. 

Pavement Markings—The committee has considered care- 
fully the extent to which white center lines should be 
marked on rural highways and streets. It believes that the 
white center line should be confined to those points where it 
is unsafe and in a number of states iliegal to be on the 
left-hand side of the road; namely, on curves, at and near 
hillerests, at irregular intersections, at railroad crossings 
and possibly at a few other points. If confined to those 
points the white line acts as a positive warning to motor- 
ists not to cross it or be on the wrong side of it. The warn- 
ing effect is lost if the line is used on straight sections and 
therefore should not be so used. Black center lines, how- 
ever, whether construction joints in the case of concrete 
highways built in two longitudinal sections, or lines painted 
on pavements of a character that will permit it, are effec- 
tive as a guide in night driving and at all times in keeping 
each driver on his own side of the road when passing an- 
other car, and are recommended as not conflicting with the 
use of the white line. 

Two-lane rural highways, therefore, should be marked 
with a white center line 6n curves at and near hillcrests and 
at irregular intersections but not on straight level sections, 
except at highway or railroad crossings. The lanes of 
wider highways and of city streets should be similarly indi- 
cated by one or more longitudinal white lines at similar 
points. 

Transverse pavement markings are desirable to supple- 
ment the work of signs. Pedestrian lanes should be marked 
across the pavement at busy intersections. The use of 
transverse markings in the vicinity of railroad crossings 
has already been indicated. They can also be used eflec- 
tively to caution or instruct drivers approaching intersec- 
tions or other hazards. Parallel lines to indicate individual 
parking spaces economize the total space where oblique park- 
ing is used. 

Illumination—Glaring headlights are a danger of the 
highway for which no complete remedy has as yet been 
found. The ideal remedy would be such illumination of 
streets and highways that bright headlights would be unnec- 
essary. This is in general feasible in city streets, and the 
following amounts of illumination are stated by competent 
illuminating engineers to be the minimum desirable: 


Distance between Number of lainp 
lighting standards lumens per foot 
Class of street Ft. of street 
Business streets ........... 50-75 100-150 
Main thoroughfares ....... 50-75 80-125 
Residential streets ......... 50-75 50-75 


Flood lighting of traffic officers is also recommended. 

In rural districts the amount of money required to in- 
stall and maintain illumination on even those thoroughfares 
carrying heavy night traffic would be enough to improve and 
maintain a large amount of additional highway. Taking 
into account the fact that even though the principal high- 
ways were illuminated, most motor vehicles have to operate 
also on unlighted highways and would therefore have to 
be equipped with adequate headlights, the committee be- 
lieves that in general it is more important to provide the 
greatest mileage possible of improved roads than to light 
the principal thoroughfares now existing. 

Certain highways connecting communities close together 
have become in effect city streets and should be illuminated. 
The problem here, however, is one of complete illumination 
and is distinguished from what is commonly called highway 
illumination, which is designed solely to serve the user of 
the roadway. 

Anything adjacent to the street or highway which can 
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be utilized to reflect light will be of assistance in night 

iving. Curves, tree-trunks, telephone and trolley poles, 
sidewalks, fences and especially board-fencés erected at dan- 
gerous curves and at dead-end streets, if painted white or 
light in color, ‘will be found effective. 

Where parking is permitted at night—and it is fre- 
quently permitted at night in sections where it is not per- 
mitted in the daytime—the design of the illumination is 
important. This is especially true on narrow streets, where 
lamps mounted low may cause deep shadows of parked 
machines out into the center of the street, destroying the 
effectiveness of the illumination. 


Timber Road of Portable Sections 
Laid on California Desert 


Hook and Eye Fastenings Between 6-ft. Sections 
Permit Easy Maintenance—Experimental 
Section Replaces Plank Road 


INE-GRAINED sand on the desert in southeastern 
California near Yuma, Ariz., is so easily moved by 
the winds and so readily banked up in high drifts that 
the maintaining of the transcontinental highway 
through this region has long been a problem to the 


PRESENT CONWITION OF 4-IN. PLANK ROAD OF 1516 
This road only 8 ft. wide and now rapidly going to pieces 
has frequently been entirely buried for considerable lengths 
under large drifts which have to be scraped off with fresnos. 
roadway are rapidly deteriorating, the pine timbers are 
weakened from dry rot, and in many puaces constant 
maintenance is necessary. Although the design of the 
old plank sections has not proved to be ideal, in general 


SAND HILLS IN CALIFORNIA NEAR MEXICAN BORDER 


The main transcontinental highway from southern California which passes through 6 miles of these sand dunes 
offers a serious maintenance problem. 


California Highway Commission. In 1916 for a length 
of six miles through the dunes a plank road, laid in 
12-ft. sections, was put down as an experiment, the 
idea being that when advancing dunes menaced por- 
tions of this planking the sections could be taken up 
and moved or, if buried too deeply, could be abandoned 
without much loss and a stretch of new planking sub- 
stituted. A detailed description of this experimental 
road, then in process of construction, was published in 
Engineering Record, July 29, 1916, p. 131. The diffi- 
culty in maintaining the plank road has been in pre- 
venting its complete burial by the shifting dunes during 
windstorms. Often the road has been completely 
obliterated until teams and fresnos have cleared away 
the sand. 

After eight years of travel the 4-in. planks of the old 


the scheme of a light and more-or-less-moveable timber 
roadway is believed to be the best means of maintaining 
a surface across this desert suitable for automobile use. 

Accordingly, the Highway Commission has adopted 
a new design of timber roadway and is constructing an 
experimental section 2,000 ft. long to see how the plan 


works out. This time no stringers are used and in- 
stead, 6x8-in. timbers or ties, well bolted together, give 
desirable weight to the wearing surface itself at the 
same time that the design permits of a certain amount 
of flexibility. 

Half of the test unit is 18 ft. wide and the other 10 
ft. The new roadway consists of 6x8-in. planks, 10 ft. 
and 18 ft. long, respectively, laid on the 8-in. side and 
separated by 4x6-in. x 24-in. spacers so placed as to 
form a track and continuous path for vehicles. The 
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BUILDING THE 18-FT. SECTION OF THE NEW ROADWAY 
Timbers are cut to size and bored for bolting together before delivery. Spacers are 


spiked to the ties just before 


planks are held together by bolts, the unique feature 
of the design being the arrangement of the bolts so as 
to hold the planks firmly together and yet permit suffi- 
cient elasticity not to unduly strain the structure by 
possible expansion and contraction during periods of 
extreme heat on the desert. The 18-ft. road is built in 
sections 6 ft. long to facilitate maintenance when it 
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they are bolted in place. 


The present road is but 8 ft. wide and consists of 
planks bolted and spiked to stringers and held in place 
by bands of strap iron. As there are no openings 
between the planks the sand drifts have to be removed 
with scrapers. Timbers have been weakened from dry 
rot'in many places and constant maintenance has been 
necessary. Redwood with its vastly superior lasting 
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DETAILS OF TIMBER ROADWAY ACROSS DESERT ‘ 


becomes necessary to replace worn planks. These 
sections are fastened together by means of hooks and 
eyes so that any section may be removed and replaced 
independently of the rest of the road. 

The 10-ft. road is built in sections 3 ft. long. In 
ceciding upon the length of the sections, consideration 
had to be given to their weight and unwieldiness. After 
storms, a truck with a crane is able to elevate sections 
of the roadway, the sand then being sifted through the 
openings between the timbers and the track lowered 
again to its proper place. 


qualities, is believed the solution unless some means 
other than a plank road is found for crossing the dunes. 

Using redwood timber which has a very long life and 
in view of expected lower maintenance cost, it is be- 
lieved that the new roadway will be a decided improve- 
ment over the design used in 1916. 

R. M. Morton is chief engineer of the California 
State Highway Commission; E. Q. Sullivan, division 
engineer at San Bernardino, is in charge of work in the 
Imperial Valley, and T. R. Goodwin is resident engineer 
on the timber road construction. 
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Engineer Board Reports on Chicago Drainage Canal 7 


Epitomized Statement of Conclusions of Board of 28 Engineers on Chicago Sewage Disposal by Div. sion 
from Lake Michigan and Its Effect on Lake Levels, Water Power and Navigation 


HE ENGINEERING Board of Review has studied the 

past procedure and the proposed future program of the 
Sanitary District of Chicago, and their effects upon all 
interests involved, and presents the following report: 

Introduction—The Chicago Drainage Canal was author- 
ized by the Illinois Legislature in 1889, and opened in 1900. 
It reversed the flow of the Chicago River, diverting Chi- 
cago’s sewage from Lake Michigan; improved the city’s 
only source of water supply; ended severe water-borne 
epidemics; provided one of the chief links in a waterway 
from the Great Lakes to the Gulf, a project long promoted 
by the national and state government; led to a remarkable 
development of bathing beaches, and incidentally supplied 
power for public needs. 

Dilution was the best method then in use for large-scale 
sewage disposal, and the 
canal was a vital factor 
in Chicago’s phenomenal 
growth. 

The city’s growth already 
has exceeded the limits con- 
sidered when the canal was 
built, and the Chicago Sani- 
tary District, after scientific 
research, has planned and 
has under construction exten- 
sive plants for the treatment 
of sewage by recently de- 
veloped methods, at a rate to || data. 
provide additions for approx- 
imately 300,000 persons each 
year. This program should 
be continued. Its cost can be 
reduced by the elimination of 
water waste, but in any event 
will involve an increase in 
tax rates. However, a large diversion of lake water will 
still be required to produce satisfactory conditions. 

The Chicago diversion has lowered the Great Lakes about 
5 inches, while diversions elsewhere, improvements of out- 
let channels, and climatic conditions, have caused a lowering 
of 2 to 3 feet. Reduced lake levels have damaged naviga- 
tion and harbor works. 

Lake fluctuations can be largely eliminated, and the lakes 
held near the highest desirable levels, by works constructed 
near their outlets. Such works are necessary regardless of 
the Chicago diversion, and their cost will be but slightly 
affected by it. They will protect all interests involved, 
increase low water flow, greatly improve navigation and 
harbor conditions, allow more efficient use of water for 
power, and make possible the restoration and protection of 
the scenic beauty of Niagara Falls. 

Diversion of water at Chicago is necessary for sewage 
disposal; it prevents gross pollution of the lake; it improves 
navigation in the waterways from the Great Lakes down 
the Illinois and Mississippi Valleys; and it makes available 
hydro-electric energy in a region where needed. With lake 
and river regulation it will confer these benefits without 
damage to navigation in the Great Lakes and connecting 
waters; without affecting navigation conditions in the St. 
Lawrence River; and for years without reduction of power 
at Niagara and along the St. Lawrence River. 

Recommendations—The board recommends: That the Dis- 
trict take every reasonable measure to minimize controversy 
and to clear up the widespread misunderstanding of the 
facts regarding the Chicago Drainage Canal. The Board 
counsels fairmindness and avoidance of exaggeration, that 
the whole truth be made widely known, and that the facts 
be dealt with in an unbiased way by all parties, 

That the District proceed as rapidly as is consistent with 
sound finance to carry out the following progressive pro- 
gram which substantially conforms with the District’s plan: 

(1) Des Plaines River treatment works. 

(2) Calumet sewage treatment works. 

(3) North Side sewage treatment works. 

(4) Industrial wastes treatment works: (a) Corn 
Products, (b) Stock Yards and Packing Town. 





On Sept. 23, 1924, the Board of Trustees of the Sani- 
tary District of Chicago asked the 28 eminent engi- 
neers whose names are signed to the report to study 
the history and the program of that District and to 
report on the jurisdiction of both, and their relation 
to the problems of the Great Lakes. This is the full 
text of the findings of the board, as adopted Dec. 20, 
1924. This is a summary of the essential conclusions 
the board has reached, but it will be followed by a 
technical engineering report in detail, with supporting 


The board is officially known as “The Engineering 
Board of Review of the Sanitary District of Chicago 
on the Lake Lowering Controversy and Program of 
Remedial Measures.”—Editor. 


(5) West Side sewage treatment works. 

(6) Southwest Side treatment works. 

(7) Miscellaneous treatment plants and sewers. 

(8) Additional work required in connection w 
existing structures. 


It is estimated that this program will involve an ¢xpep. 
diture of about $125,000,000. 

These works provide for complete treatment at the Des 
Plaines, Calumet, North Side and at both industria! waste 
plants, and for partial treatment at the West Side and 
Southwest Side plants. This program should be completed 
by 1945, or earlier if practicable, and includes necessary 
extensions of these plants to that date. , 

That, following the consummation of this program. 
supplementary works for the 
complete treatment of the 
dry weather sewage and a 
small fraction of the storm 
flow be built as may be re- 
quired to maintain satisfac. 
tory conditions in the cana} 
and rivers, and the District 
now adopt the policy of pro- 
viding these works. Storm 
overflows cannot be treated. 

That the District expedite 
the building of plants for the 
treatment of industrial 
wastes, and that the District 
seek early adjustment of the 
equitable division of cost of 
the same between the Sani- 
tary District and the indus- 
tries producing such wastes. 

That the District formally 
requests the city of Chicago to put into, effect without 
delay a practicable program of water waste prevention, 
including a water waste survey, and the progressive installa- 
tion of meters. 

That funds received from the sale of bonds be expended 
on new construction only; that all expenditures for admin 
istration, operation and maintenance, as well as for bond 
interest and bond redemption, be pdid from an annual tax 
levy for these purposes, and that the minimum annual tax 
rate for the corporate purposes of the Sanitary District 
be increased. 

That the District continue to co-operate with all author- 
ities interested in forwarding the Lekes-to-the-Gulf water- 
way, and that the District make application for a permit 
to dredge a suitable connection between Lake Michigan and 
the Calumet-Sag Channel to be used for navigation and in 
the interest of the public health. 

That a fair settlement of all damages caused in the 
Illinois River valley by the diversion at Chicago, for which 
the Sanitary District is responsible, should be made 
promptly. 

That the District now offers to contribute its proper 
share of the cost of lake regulating works, to be installed 
in such manner as approved by the War Department. 

That the District apply to the federal authorities for 
permission to divert from Lake Michigan an annual aver- 
age of 10,000 sec.-ft. of water as measured at Lockport, for 
sanitary and navigation purposes, until such time as a 
re-appraisal shall indicate that the most beneficial use of 
the waters of the Great Lakes requires a reconsideration of 
the amount of such diversion. 

The board makes the foregoing recommendations as a 
result of the following findings and conclusions: 


Main Drainage Canal—Lake Michigan is the only prac- 
ticable source of water supply for Chicago and the adjacent 
territory. 

The Main Drainage Canal of the Sanitary District of 
Chicago was conceived to meet the sanitary needs of Chi- 
cago, whose domestic water supply was grossly polluted by 
sewage from Chicago River and from sewer outlets dis- 
charging into Lake Michigan, 
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The project was provided for by an act of the Illinois 
Legislature in 1889, which created the Sanitary District. 
This Distriet is an overlying political subdivision of the 
state, having an area of 437.39 square miles and embracing 
50 cities and villages. It has no control over the ordinary 


municipal activities of the city of Chicago, such as water 


supply, construction of ordinary sewers, etc. The Main 
Drainage Canal, connecting the Chicago River with the 
Des Plaines-Illinois River, was begun in 1892 and opened 


in 1900. It replaces the upper part of the old _TIllinois- 
Michigan canal, which was completed in 1848 by the state, 
with the aid of the federal government. ay 

The Main Drainage Canal draws water from Lake Michi- 
gan by reversing the flow of the Chicago River and dis- 
charges it into the Des Plaines-Illinois River for the pur- 
pose of diluting Chicago’s sewage and diverting it from the 
lake. In addition to this use, the water will also play an 
important part in the operation of the 9-foot waterway 
now under construction from the Great Lakes to the Gulf 

Mexico. 

“2 maximum capacity of the Main Drainage Canal was 
determined largely by the necessity that it should carry 
at least 10,000 sec.-ft., to prevent the flood flow resulting 
from occasional heavy rainfalls over the Chicago River 
drainage area from flushing sewage and accumulated sew- 
age deposits into the lake. 

The Illinois legislature made mandatory that the sewage 
entering Chicago River should be diluted with at least 34 
cubic feet of water per second per 1,000 population. The 
channel was therefore intended to serve a population of not 
more than 3,000,000. 

The War Department expressly claims that it has allowed 
a diversion of 4,167 sec.-ft. only. The expressed reason for 
restricting the flow to this quantity was to avoid currents 
causing interference with navigation in Chicago River as 
it then existed. 

For this reason the Chicago River has since been wid- 
ended and deepened by the Sanitary District in accordance 
with plans approved by the War Department, and a flow 
gradually increasing in recent years to an average of about 
9,000 cubic feet per second, including sewage, has been 
diverted from Lake Michigan in an effort to furnish the 
dilution prescribed by the [Illinois state law. Express 
permission for any diversion through the Chicago River 
of more than 4,167 sec.-ft. has been refused by the Secre- 
tary of War. 

Flows in the Main Drainage Canal, hereinafter mentioned, 
are referred to as flows at Lockport, and include sewage 
and the natural runoff from the Chicago River drainage 
area and a part of that from the Calumet. In 1924, of a 
total average flow during the first ten months of 9,660 
sec.-ft. the sewage amounted to 1,200 sec.-ft., leaving 8,460 
sec.-ft. made up mainly of take water. 

To decrease the pollution of the lake from the Calumet 
District, an additional canal was constructed from Little 
Calumet River to the Main Drainage Canal at Sag. Appli- 
cation was made to the Secretary of War for a permit to 
divert 4,000 sec.-ft. of lake water through this Calumet-Sag 
Channel. The permit was denied. 


Sewage Disposal—The plan for sanitary improvements 
authorized in 1889 and cxecuted at a capital cost to date 
of approximately $100,000,000 was not only sound but the 
best that could have been devised. It has been a success. 
The typhoid fever death rate has been reduced from a 
maximum of 174 per 100,600 inhabitants in 1891 to less 
than 2 per 100,000 in 1917; since then it has remained con- 
sistently below 2, and averaged 1.2 per 100,000. 

Shortly after the Main Drainage Canal was opened it 
was realized from the phenomenal rate of growth of the 
population and industries of Chicago that the diluting 
capacity of the canal would soon be overtaxed. As early 
as 1908 extensive investigations were begun by the District 
with the view of supplementing such dilution by sewage 
treatment. 

The war delayed matters, but as a result of these investi- 
gations, a plan involving an expenditure of about $125,000,- 
000 was developed in 1919. In consequence, in 1921, an 
act of the Illinois legislature was passed providing for the 
extensive treatment of the sewage. 

, This act makes obligatory, beginning with 1925, the con- 
struction each year of additional treatment works sufficient 
to care for a population of not less than 300,000, until pro- 
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vision shall have been made for at least sixty per cent of the 
1921 popuiation, or for a total of approximately 1,800,000. 

The population within the Sanitary District is now 
3,300,000, the sewage from which, together with that from 
the stockyards, packing houses, and other large industrial 
plants, is equivalent to that from a population of 4,800,000. 
At the minimum rate of dilution prescribed by the Illinois 
state law the flow required through the Main Drainage 
Canal at Lockport would be 11,000 sec.-ft. for the actual pop- 
ulation and 16,000 for the equivalent population. From 
the state of Indiana, the sewage and industrial wastes of a 
rapidly increasing population, numbering at present about 
170,000 people, reach the Drainage Canal from the Calumet 
River drainage area. 

Sewage disposal by dilution continues to be good practice 
within the limitations of available volume of water. In 
recent years practical artificial methods of sewage treat- 
ment have been developed, which are capable of purifying, 
to a high degree, large volumes of sewage. At present a 
number of treatment plants have already been built or are 
under construction by the Sanitary District of Chicago. 
which, when completed in the next two or three years, will 
treat the sewage of more than 1,000,000 people. No other 
city in the United States is treating the sewage of so large 
a population. 5 

The District’s present program, subject to modifications 
set forth im the detailed report, should be completed as rap- 
idly as financial conditions permit, and thereafter an addi- 
tional program should be begun, involving a further expen- 
diture of at least $35,000,000 to provide complete treatment 
of the dry weather sewage. 

This sewage treatment program, in conjunction with 
works now built or under construction, supplements dilution, 
is sound, and should produce satisfactory conditions in the 
Des Plaines-Illinois River. Sewage treatment would be 
facilitated by a reduction of Chicago’s present excessive 
water consumption. : 

To abandon the Main Drainage Canal and again dis- 
charge the sewage into Lake Michigan, even though the 
most effective means be provided for purification of the 
sewage and the water supply, would be a serious backward 
step in sanitation. Failure to take reasonable and proper 
advantage of natural and artificial conditions would not 
be justified. 

Should the volume of lake water be limited to 4,167 
sec.-ft., extensive deposits of sewage solids would be formed 
in the Main Drainage Canal, there would be frequent re- 
versals of flow of the Chicago River and consequent pollu- 
tion of the lake water and lake front, and intolerably 
offensive conditions would be created in the Chicago River 
and its branches, and along the Des Plaines-Illinois River. 

Controlling works in the Chicago River to prevent re- 
versals of flow in the case of unusual storms would obstruct 
navigation, reduce the capacity of storm sewers, and cause 
flooding’ in the heart of Chicago. With a diversion of 
10,000 sec.-ft., and efficient operation of the Drainage Canal, 
the periods of flow of the Chicago River into Lake Michigan 
cause by storm floods will be of infrequent occurrence and 
of short duration. 

To maintain the Des Plaines-Illinois River in a satis- 
factory condition will require a substantial flow of lake 
water, even after all the sewage shall have been treated 
by the most effective practicable means now available. 

While a diversion of 10,000 sec.-ft., and at times more, 
is necessary for sanitary purposes during the warmer por- 
tion of the year, the amount may be diminished at other 
times without seriously reducing the dilution efficiency of 
the canal. Authorization of the full amount 1s necessary, 
however, to reduce the danger of the reversal of Chicago 
River during heavy rainfalls, and to provide for contin- 
gencies. . 

An increase in the present tax rate for the purposes of 
the Sanitary District will be necessary for carrying out 
the program recommended. 

Unsatisfactory conditions in the Illinois valley can be 
remedied by correction of the present insanitary condition 
of the canal and rivers and b; the regulation of levee con- 
struction to prevent undue restriction of the flood channel. 
Excessive flood heights in recent years have been caused 
chiefly by this restriction. 

The Illinois State Division of Waterways has reported 
that the maximum discharge of the Illinois River during 
the flood of 1922 was 109,000 sec.-ft. at Beardstown, that 
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the flood height there was raised 5 ft. 5 in. above what it 
would have been if uninfluenced by levees constructed since 
1904, and that but 6 in. of the total flood height was to be 
attributed to the discharge of the Main Drainage Canal. 

Water Supply: Lake Front—Chicago’s water consump- 
tion is about 800 m.g.d., equivalent to 275 gal. per capita, 
about one-half of which is wasted. General installation of 
meters will assist in preventing a large part of this water 
waste, thereby relieving the Water Department of a serious 
burden, and materially reducing the construction and oper- 
ating cost of sewage treatment plants. 

The Sanitary District has no control over the water 
supply of the city of Chicago. The water as delivered to 
the consumer is safe from the hygienic standpoint, but it 
frequently contains objectionable turbidities and also unpal- 
atable tastes due to chlorination. To make the water sup- 
ply satisfactory, the city of Chicago will be required to 
extend tunnels to deeper water, or to build filters, or to do 
both, and to improve the tunnel system as may be required 
in the interest of public health. Diversion of the lake 
water necessary for the other objectives dealt with in this 
report will reasonably protect the Chicago water supply. 

The extensive and growing use of the lake front of Chi- 
cago by bathers has directly resulted from the diversion of 
sewage from the lake, and is of great benefit to the public. 


Lake Levels and Their Regulation—In 1913 the United 
States sought to enjoin the Sanitary District from divert- 
ing from Lake Michigan more than 4,167 sec.-ft., and in 
1923 the United States District Court granted this injunc- 
tion. An appeal was taken to the United States Supreme 
Court, where the proceeding is now pending. 

The taking of testimony in this suit was concluded in 
1914 and as a basis for injunction it was set forth, by 
navigation and other interests in opposition, that there was 
a lowering of lake levels of from 4 to 6 in., with a con- 
sequent damage to navigation in the Great Lakes system. 

Accepting the conclusion that the diversion of lake water 
at Chicago has contributed to the present low stages of the 
lakes, the Sanitary District made an offer to the United 
States to pay the cost of remedial works to compensate for 
the lowering caused by its diversion, these works to be 
designed by the United States Army Engineers, and to be 
built under their direction. 

The Great Lakes rise and fall 3 to 54 ft. during long 
periods. The present low stages are due partly to natural 
variations in rainfall, evaporation, and ice conditions; and 
partly to diversions through the Chicago Drainage Canal, 
the Welland Canal, the Black Rock Canal, and the improved 
Erie Canal, and for water power at Niagara; to storage 
of water in Lake Superior; and to the enlargement of the 
channels of the St. Clair and Detroit Rivers for navigation 
purposes. 

With a diversion of 10,000 sec.-ft. at Chicage, and without 
regulation of the outflow from Lakes Huron and Erie, the 
United States Army Engineers report that such a diversion 
would ultimately lower Lakes Michigan and Huron 53 in. 
This board accepts this figure. 

The outflow from the Great Lakes can be controlled at 
moderate cost by works of simple character. By these 
works, the lakes can be held at as high stages as prevailed 
in the period from 1883 to 1887, regardless of the amount 
of water diverted from the lakes and connecting rivers. 

There is a distinction between “compensation works,” 
such as submerged weirs, by which lake levels may be 
raised, and “regulating works” by which both the level and 
the discharge can be so controlled that the surplus of water 
in cycles of large yield can be conserved in storage for 
increase of outflow in years or seasons of scant supply. 

Regulating works are neither experimental nor are their 
- effects problematical. This is well illustrated by the works 
at the outlet of Lake Superior, which have successfully 
raised and controlled the level of that lake for the past 
eight years. 

A reduction of the diversion at Chicago to 4,167 sec.-ft. 
would raise the lake levels only 3 in.; whereas proper reg- 
ulating works would raise these levels ten or more times 
as much, even with an annual average diversion of 10,000 
sec.-ft. at Chicago. 

No locks would be required for compensating works ample 
to restore all lowering of lake levels due to the Chicago 
diversion; but regulating works at the outlet of Lake Huron, 
by which both e'evations and discharge can be controlled, 
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would ultimately give better service for both nay 


and power. Such regulating works would require . i 
of not exceeding 5-ft. lift, the passage through which » vuld 


delay a boat by about one per cent of the total time r: ired 
from Lake Superior to Lake Erie ports. This delay Woyiq 
be compensated by at least 10 per cent increase in cargo 
capacity, due to the greater depth of loading. 

Regulating works for Lake Erie can be located near 
Niagara Falls, and can be combined with an internationa| 
bridge now greatly needed. Various designs and locations 
for regulating works in the Niagara River have been recom. 
mended respectively by the Deep Waterways Board in 1909- 
the International Waterways Commission in 1912: th: 
United States Army Board of Engineers for Rivers and 
Harbors in 1920, and others. This board presents a new 
plan for regulating works located 14 miles upstream from 
the Falls, consisting chiefly of a drop-gate weir combined 
with a new international highway bridge, by which the 
river surface can be regulated to any height above the 
present low water that may be found best between 1 ft. and 
10 ft. Lake Erie can thus be maintained ordinarily at an 
elevation 1.4 ft. higher than its. present mean, and the 
depth correspondingly increased in the Niagara River 4]] 
of the way upstream from the city of Niagara Falls to 
Buffalo, past the Barge Canal entrance at Tonawanda. 
These. proposed works would make the upper Niagara River 
an extension of Buffalo harbor, would facilitate a large 
industrial expansion along the river banks, and would assist 
in improving ice conditions. 

Many statements have been made of the money losses 
to navigation interests by reduced channel depths. Such 
reduction of depths can be eliminated by regulating works, 
and applying the same unit values as are used in such 
statements, the total money gains resulting from the large 
increase in depths which regulating works would create 
would give to the navigation interests such large benefits 
that there is no doubt as to the desirability of such works. 


Water Power—The water diverted from Lake Michigan, 
formerly wasted through the control works at the outlet 
of the Main Drainage Canal at Lockport, is now utilized 
to develop hydro-electric power, and the surplus power not 
required for the works of the Sanitary District is sold to 
the city of Chicago and other cities in the District for 
municipal lighting and pumping, and to industries. When 
the sewage treatment works, now building and planned, are 
completed, this entire power development will be insufficient 
to meet the operating requirements of the Sanitary District. 

Full utilization of the water in the Main Drainage Canal 
and the Des Plaines-Illinois River for the development of 
power is desirable. With the completion of the [Illinois 
Waterway, power can be produced at its navigation dams 
for low installation costs. 

By reason of the demand for power and its higher mar- 
ket value, a cubic foot of lake water is now worth as much 
for power production in Illinois as at Niagara, even were 
the full available head between Lakes Erie and Ontario 
utilized. There is no economic loss to the country at large 
by using lake water for power in Illinois instead of at 
Niagara. 

Furthermore, under present treaty restrictions, the water 
diverted at Chicago does not now and will not prevent the 
development of ali the water power which it is possible to 
develop at Niagara by diversions now allowed by treaty. 

On the Upper Illinois River the naturai low water flow is 
approximately 500 sec.-ft. Any additional water diverted 
by the Drainage Canal from Lake Michigan would meet a 
future demand for condensing water in steam power plants 
located near the coal mines of the Illinois valley, and would 
thereby facilitate the production of power by such plants. 

Any water diverted from Lake Michigan reduces the flow 
of the Niagara and St. Lawrence Rivers and the power 
that might ultimately be developed on these rivers; at 
present not quite two-thirds of the power available under 
treaty restriction is utilized at Niagara. 

Work of simple character proposed by the U. S. Army 
Engineers can be built which would more evenly distribute 
the water passing over Niagara Falls. With this proposal 
the board concurs. Such work would save the Falls from 
the self-destruction now in progress, would restore and 
preserve their scenic beauty, ard at the same time would 
render possible the use of more water for power production. 

The regulating works for increasing and regulating lake 
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levels can be used also for equalizing lake discharges, 
thereby increasing their present minimum outflows. This 
would largely increase the prime or continuous power which 
could ultimately be developed in the Niagara and St. Law- 
rence Rivers, but such further power development at 
Niagara would necessitate modification of the present treaty. 
" There are no treaty restrictions as to the use of the 
St, Lawrence water for power, but less than 10 per cent 
of the available power is utilized. There will be no eco- 
nomic loss of power on either the Niagara or St. Lawrence 
River by reason of the diversion of* water from Lake 
Michigan until 95 per cent of the available power at each 
location is developed. 

St. Lawrence Waterway to the Sea—The diversion of 
10,000 sec.-ft. of water at Chicago, with regulating works 
proposed, would in no way interfere with the establish- 
ment of a deep waterway from the Great Lakes to the 
ocean by any one of the several routes that have been 
proposed. For the deep water route down the St. Lawrence, 
regulating works will be required, which can be operated 
in the same manner as those proposed for the Great Lakes, 
and would eliminate the effect of any diversion at Chicago. 

Lakes-to-Gulf Waterway— For more than 100 years 
both the United States and the state of Illinois have pro- 
ceeded on a policy of improving the navigation facilities of 
the country by connecting the Great Lakes through Chicago 
with the Gulf of Mexico. Construction work:is now in 
progress on a modernization of this waterway. 

The state of Illinois is spending $20,000,000 in building 
the most expensive section of a 9-ft. barge waterway. The 
United States already maintains 6 to 8-ft. navigation over 
the remaining distance to the Gulf, and has outlined a 9-ft. 
roject. 

. An average amnual diversion of 10,000 sec.-ft. at Chi- 
cago would reduce the cost of completing and operating the 
9-ft. waterway from the lakes to the Gulf of Mexico, would 
improve navigation conditions down to and below Memphis, 
and would dispense with four of the nine locks which would 
be required with a diversion of 1,000 or 2,000 sec.-ft. This 
would make feasible a 9-ft. channel without locks from the 
Gulf of Mexico to within 100 miles of Chicago. 

A diversion of 4,167 sec.-ft., while probably enabling the 
four locks and dams now in the Illinois River below Utica 
to be dispensed with, would require extensive dredging even 
to produce narrow channels; whereas a diversion of 10,000 
sec.-ft. would reduce the cost by about $5,000,000, and would 
not only dispense with these four locks but give wider and 
deeper channels and permit free and faster navigation with 
larger tows. 

The improved Illinois waterway will adequate'y connect 
the Mississippi valley with the Great Lakes. Such a con- 
nection will encourage navigation, and will give the Middle 
West and Gulf states a better opportunity to share in the 
benefits to be derived from ample and desirable facilities 
for water-he ‘ne commerce between the Gulf and the Lakes. 
Such a * rvway is of international importance, and with 
the completion of the improvements in the Illinois River 
is a possibility within three or four years. 

A widening of the Calumet-Sag Channel and its adequate 
extension to Calumet Lake and Calumet River are neces- 
sary to provide a satisfactory 9-ft. waterway connection 
for barge navigation between the Lakes-to-Gulf Waterway 
and the rapidly growing Calumet District. 


Treaty Limitations—Of the drainage area of the Great 
Lake above St. Regis where the international boundary line 
leaves the St. Lawrence River, about 50 per cent more is 
in the United States than in Canada. Lake Michigan con- 
tributes 50,000 sec.-ft. to the run off from the Great Lakes. 

By the treaty of 1910 with Great Britain, diversion of 
water at Niagara for power may be granted by the United 
States not in excess of 20,000 sec.-ft., and by Canada not 
in excess of 36,000 sec.-ft. 

Under the treaty, Lake Michigan is to be classed as a 
tributary to boundary waters. Article 2 of the treaty 
permits diversion from such tributaries, but when injury 
results from diversion on either side of the boundary, the 
injured party is given the same legal remedies “. . . as 
if such injury took place in the country where such diver- 
sion or interference occurs; but this provision shall not 
apply to cases already existing . . .” 

Article 8 of the treaty prescribes the following order of 
precedence among the various uses of boundary waters: 
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“ (1) Uses for domestic and sanitary purposes; (2) 
Uses for navigation, including the service of canals for 
the purposes of navigation; (3) Uses for power and for 
irrigation purposes.” 

In Conclusion—A practicable solution of the prob!'em at 
Chicago is feasible. Such solution will benefit every in- 
terest, and can be reached by a sane consideration of all 
aspects and by elimination of prejudice. 

Suitable regulation of lake levels is the chief feature of 
any satisfactory solution, and will permit the diversion 
necessary for the sanitation of Chicago and for the water- 
way from the Great Lakes to the Gulf. 

The foregoing report, presenting its essential conclusions 
in summary form, was unanimously adopted by the Engi- 
neering Board of Review of the Sanitary District of Chicago 
on the Lake Lowering Controversy and Program of 
Remedial Measures. 
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State Land Settlement Proposed 
for South Carolina 


NACTMENT of a state land settlement act and of 
a land mortgage association act in South Carolina 


WYNKOOP KIERSTED 
Morris KNOWLES 
J. L. LUDLOW 
RICHARD R. LYMAN 
ANSON MARSTON 
ARTHUR E. MORGAN 
F. H. NEWELL 


‘has been proposed to the legislature of the state by a 


commission which during the last year investigated 
the subject at the direction of the legislature. The 
commission studied in particular the land settlement 
work in California, Wisconsin and North Carolina. In 
its report it recites the fact that only 5,000,000 acres 
or less than one-third of the land in South Carolina 
is in cultivation and that the acreage in production is 
growing less each year. Tenancy is increasing, farm- 
ers are leaving their farms and negro labor is migrat- 
ing. Some 28,000 white families are living on farms 
as tenants. Large landed estates of former times have 
not yet been. split up and converted into individual 
owner-operated farms, and it is believed that “thou 
sands of acres of these lands will become a wildernes .’ 
unless the state by organized effort develops them. 

The commission therefore framed in outline an act 
modeled after the California Land Settlement Act, to 
provide for the creation of a South Carolina Land 
Ownership Board, whose function it will be to super- 
vise the sale and colonization of farm land on a basis 
fair to both seller and settler, and to administer an 
appropriation of state money to be loaned to farmer 
buyers against mortgage. The second proposed 
act would authorize: the formation of land mortgage 
associations, to loan money on notes and mortgages 


as an aid to land settlement. The commission also pro- 


posed the creation of a revolving fund of one million 


dollars of state money to be loaned to settlers on a 
basis of long-time (up to 36 years) refunding. It 
laid down the principle that “state aid, if considered 
at all, must be considered as a straight-out business 
proposition and solvent enterprise, not a charity.” R. I. 
Manning is chairman of the commission, and W. H. 


Mills, of Clemson College, is secretary. 
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Constructing Concrete Roads by Vibration 


Vibration Produces Dense Concrete So Hard That It Can Be 
Walked Over When Green and Is No: Injured by Heavy Rainfall 


General Process and Special Plant 


(EDITORIAL SUMMARY) 


ee vibration is a construction process, a quite 
different structure or character of concrete is an 
element of the process. This difference is in the rela- 
tion of the amount of cement to total aggregate, and 
particularly in the relative amounts of fine and coarse 
aggregate. The application of vibration and pressure 


causes the individual par- 
ticles cf coarse aggregate 
to nest closer to each 
other, thereby reducing 
the amount of mortar be- 
tween the large particles. 
This does not mean leaner 
mixture. There is less 
cement per cubic yard be- 
cause there is less mor- 
tar per cubic yard. The 
amount of cement in pro- 
portion to the fine aggre- 
gate is practically the 
same as in ordinary con- 
crete. 

As a construction 
method the _ vibrolithic 
process is distinguished 
mainly by three things: 
(1) It is a machine-per- 
formed process; (2) it 
employs the principle of 
consolidating concrete by 
vibration; (3) it gives 
immediately, by hammer- 
ing broken stone into the 
green slab top, a firm 
load-bearing surface. Cat- a 
egorically the claimed ad- 
vantages are: (1) Economy of machine consolidation, 
(2) exceptionally dense and strong concrete, and (3) 
less care in protecting the finished surface and quicker 
use of the road. The evidence offered will appear as 
the discussion proceeds. 

Special Plant—It has been indicated that except in 
the matters of wedging broken stone into the concrete 
surface and of consolidating the concrete by vibration 
the vibrolithic process involves no changes in construc- 
tion processes. The materials, the forms and templets, 
the mixing and spreading, the finishing and the curing 
conform to practice made familiar by thousands of 
miles of concrete road construction. Only the special 

plant procedures of the method, therefore, are given 
attention. These are indicated by Fig. 1, which shows 
operations on the East Chicago-Hammond road. 

The special equipment comprises a pressure vibrator 
and the mats on which it travels. On some operations 
a carriage riding on the forms ahead of the vibrator 
carries the surfacing stone, but more often the stone 
is spread by hand shovels from stock piles along the 
road. The vibrator is the distinctive device. It con- 
sists of a truck-mounted gas engine. — 





process.—EDITOR. 


Construction of concrete roads by a special 

vibrating machine to compact the concrete has 
_ gained noticeable consideration in the Middle West. 
In 1924 the method was employed on roads in 

16 states of which a dozen are the heavy road- 

building states of the Mississippi valley. 

So far the method has been employed rather 
more on streets and park drives than on rural 
highways but it has a specific mention in some 
state highway department specifications and is 
generally recognized by state highway officials as 

| acceptable. It is known as vibrolithic construction. 
It is to be kept in mind that vibrolithic is a 
| method of construction and not a type of road. 
| Any concrete road slab or pavement base design, 
whether plain or reinforced, with thickened edges 
and longitudinal joints or without them, can be 
| constructed by the process. 

This presentation of the process consists of three 
separate articles: (1) General Process and Special 
Plant based on an editorial study, (2) Practical 
Construction Experiences by a well-known con- 
tractor and (3) Special Construction Features 
by a representative of the company controlling the 





The impulses transmitted by the engine ar- of ty, 
inds. First, there is the impact due to the ex)losigy 
of the gas in the cylinders; second, another |igh; 
rapidly-repeated blow is transmitted through the plat. 
forms to the plastic concrete by unbalancing the motoy. 
causing a slight whipping action in the crank shaft 
The unbalancing is done by drilling holes in the rip 
of the flywheels, in which are inserted removable lugs 
The weight of these lugs is about one ounce each. The 
combined weight of the 
piston and connecting rod 
which must be balanced 
is about 16 ounces, part of 
which is compensated by 
the usual method of coun- 
terbalancing. When the 
machines come from the 
factory they are balanced 
by inserting these lugs in 
the proper position to 
balance the motor. Re- 
moval of one of any of 
these lugs throws the mo- 
tor out of balance by the 
weight of the lug, approx- 
imately one ounce. Shift- 
ing the lug to the opposite 
side of the flywheel, 180 
deg. around, throws the 
engine out of balance by 
twice the weight of the 
lug. Having four or more 
lugs in each flywheel this 
means that when four 
lugs are shifted to the 
opposite side of the fly- 
wheel, the motor will be 
thrown out of balance ap- 
proximately eight ounces, 
or practically one-half the weight of the piston and 
connecting rod. 

The truck wheels are 6 in. in diameter, with wide 
tires, and like the frame are of steel. The machine 
is propelled by hand back and forth over the mats. 
These are 12 ft. long and 16 in. wide. Each consists of 
three longitudinal boards about 23? in. wide separated by 
spaces. On these boards are nailed transverse cleats 
téxté in., spaced § in. apart. The mat is laid on the 
concrete with the cleats down. The view Fig. 1 indi- 
cates very clearly the equipment and its use. 

One very essential thing in connection with the plat- 
forms is that the width in relation to the width of the 
vibrator truck is so adjusted that it is not possible 
to have the vibrator resting on a single platform. This 
assures bridging over the gaps between platforms, and 
prevents sinking one platform deeper than the adjoin- 
ing platforms on each side are sunk. The standard 
width of platform is 16 in. and the width of the vibrator 
truck is 24 in. Fractional-width platforms are fur- 
nished with each outfit so as to fill out any space less 
than the standard width of 16 in. Usually these frac- 
tional width platforms are slightly more than one-half 
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ree-fourths of the standard width. The remain- 
ne-quarter, or 4 in., can always be taken up by 
ding the platforms slightly. In this way any 
width of pavement can be completely covered with plat- 
forms, still retaining the advantage of standard equip- 
ment, and keeping special equipment at a minimum. 
Surfacing Method—As developed by the vibrolithic 
engineers especial care is exercised in the surfacing 
methods. The construction advocated is: 

Immediately upon the depositing and correcting the sur- 
face of the concrete, there shall be cast upon it a coating 
of stone, graded approximately through a 24-in. screen and 
retained on a 1 in. screen. The stone shall be clean, sound, 
crushed material which shall not contain soft particles and 
shall have a French coefficient of wear of not less than ten. 
The stone shall be cast upon the pavement by a method 
which will equally distribute a single course of the size 
specified over the surface area of the concrete slab. A 
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forms due to vibrations and pressure applied causing 
a depression in the surface, which, as stated before, 
cannot be successfully patched up. 

After the concrete is laid and brought to a true sur- 
face, the top stone, consisting usually of crushed gran- 
ite, is cast upon it by hand from small piles or boxes 
conveniently placed alongside. The cost of transporting 
and spreading the top stone is in almost all cases about 
the same as is saved by the contractor over the cost of 
the final finishing of ordinary concrete, so that the total 
labor cost on vibrolithic is the same as that for a 
standard job of the same thickness and amount of 
reinforcing. The firm makes no distinction in its esti- 
mating for bidding, but is beginning to lean a little in 
favor of the vibrating process because of the rather 
consistent increase in daily output shown by past ex- 





FIG. 1—VIBROLITHIC ROAD BUILDING OUTFIT 


cubic yard of surface stone shall cover not more than 
the following areas: 6-in. slab, not more than 55 sq.yd., 
7-in, slab not more than 50 sq.yd. and 8-in. slab not more 
than 45 sq.yd. 


* * * 


Practical Construction Experience 
By S. D. Moore 


Moore-Young Construction Co., Waterloo, Iowa 

ROM a contractor’s standpoint the operation of 

building vibrolithic concrete roads is identical with 
that of standard concrete construction and is, therefore, 
in most respects entirely familiar. The procedure is 
merely to lay a regular concrete pavement of the mix 
and thickness specified, using any of the usual and 
standard methods up to and including the strike-off. 
The last must be performed with unusual care so as to 
get perfect the contour and surface. The vibrating 
or compression process is so uniform that any uneven- 
ness in the surface as struck off remains there. There 
is no chance to iron out the kinks afterward; the con- 
crete after vibrating is so dense that nothing short 
of a pick or crowbar will disturb it. We had trouble 
with this feature on the first of the four jobs under- 
taken, but it disappeared as soon as the crew once got 
it through their heads that care is necessary. On high- 
way work where a standard finishing machine is used 
to strike off, this difficulty does not arise. 

The only other item encountered that might be a 
source of trouble is the bracing of side forms. Any 
carelessness in this respect results in the bulging of the 


perience when the opportunity arose for parallel jobs 
where comparisons were possible. 

After the top stone is cast and spread, the slatted 
platforms are placed on the surface and the vibrators 
are run over them. This takes but a few moments 
and follows right up to the mixer so there is little or 
no overtime or night finishing. Nor is there any danger 
from being caught by rain. The firm’s first experience 
with a storm on a vibrolithic job was rather amusing, 
Upon the sudden approach of an unexpected shower the 
S.0.S. call was sent for the emergency truck and the 
canvas. Through one of those occasional ball-ups that 
seem to happen even in the best regulated construction 
families, the canvas did not arrive until too late. The 
vibrolithic superintendent did not seem to be at all 
perturbed, his composure being accounted for when to 
our amazement the shower not only did no damage but 
left the best finished block on the entire job. While 
one would hardly recommend trying to pour concrete 
pavement in a down-pouring rain, a properly timed 
shower on vibrolithic is benefical rather than otherwise. 

The original specifications provided that the mortar 
should all be washed from the surface down to the 
granite, but the demand of the public for a smooth 
looking job upon completion induced the engineers to 
leave the excess mortar on the surface, belting or float- 
ing it to a finish. This gradually wears off and there 
is no objection to leaving it unless the aggregate con- 
tains a large percentage of dirt and impurities, which 
naturglly come to the top and sometimes cnuse a slight 
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scaling of the mortar down to the topstone. Another 
rather startling thing is to see the finishers walking 
about on the green concrete whieh is so compact that 
no impression whatever is made, Fig. 2. 

The curing is accomplished by any of the regular 
methods, puddling, sprinkled earth, or seal coats. The 
most satisfactory results have been had with silicate 
of soda. The early development of slab strength per- 
mits the streets to be opened to ordinary traffic in 
about ten days instead of the usual three or four weeks. 

In certain localities where the commercial sands 
carry a large percentage of pea gravel, there has been 
some difficulty in adjusting the mix when the engineer 
in charge is not familiar with the process and does not 
understand the necessity of getting enough fine sand 
to make the mortar required to fill all the voids. Until 


the voids are completely filled and the excess water is 
all out, no mortar will come to the surface. On the other 


FIG. 2—FPRESH CONCRETE CAN BE SAFELY WALKED ON 
hand, it is of great advantage to be working under 
specifications written by good authority and under in- 
telligent superintendence in towns where the local city 
engineer has not had either the opportunity to observe, 
nor experience with, new developments and large oper- 
ations such as are involved in street or road paving. 

In 1922, at Missouri Valley, Iowa, with a caterpillar 
crane, central proportioning plant, auto-car trucks, good 
weather conditions, 21-E mixer, and a fifty-fifty sand 
and gravel mix the firm laid 77,891 sq.yd. of 6-in. vibro- 
lithic in 65 operating days, an average of 1,198 sq.yd. 
per day. The maximum day’s run was 2,032 sq.yd. and 
the maximum week’s run was 10,266 sq.yd. Much of 
this work was on very steep grades where, surprisingly, 
there was less difficulty than with regular concrete. 

In 1923, at Le Mars, Iowa, with the same proportion- 
ing plant and crane, Ford trucks, 21-E mixer. crushed 
stone and sand aggregate, the firm laid 109,644 sq.yd. 
6-in. vibrolithic in 72 operating days, an average of 
1,523 sq.yd. per day. The maximum day’s run was 
1,985 sq.yd. and the maximum week’s 11,203 sq.yd. 

At the same time in an adjoining town, Storm Lake, 
Iowa, with a twin outfit and organization, the record 
was 73,068 sq.yd. of 6-in. reinforced concrete, using 
the same aggregate, in 72 operating days, an average 
of 1,014 sq.yd. per day. The maximum day was 1,482 
sq.yd. and the maximum week was 7,535 sq.yd. Being 
mesh reinforcement, some of the difference in output 
is accounted for by work of installing the steel, but 
much of the gain is caused by the ability to pour up 
to the last minute and not stop for an ordinary rain. 

While very reluctant to bid upon this method of con- 
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struction and entering into our first contract wii 
misgivings, after three years’ experience during 
time the firm has laid an equal or greater am: 
standard concrete, it is, as a whole, more than ; 
with the (vibrolithic) results. Balanced again 
difficulties arising from careless workmanship a: 
inconvenience of distributing the top stone, a) 
advantages of increased output, freedom from «: 
worries, absolute absence of maintenance ex 
double inspection, and the satisfaction that como: 
any builder in the knowledge that he has proiuceq 
for his community an enduring monument, represent. 
ing the sum total of scientific study and practical experi. 
ence in concrete construction to date. 

* ok ok 


Special Construction Features 
By H. L. TILLSON 


American Vibrolithic Corporation, Des Moines, Iowa 

. MOORE refers in the term “intelligent superin- 

tendents” to supervisors who accompany equip- 
ment to each job and supervise its use and the applica- 
tion of the process. Naturally we aim to have for super- 
visors only very high-class men. All of them are more 
capable than the average inspector a contractor encoun- 
ters on work. Many have been superintendents for 
contractors for a number of years, and are entirely 
able to take over a contractor’s operation and success- 
fully handle it. 

It was first thought by contractors that it would not 
be possible to introduce men into their organization 
and give them any supervisory powers whatsoever with- 
out resulting in a conflict of authority which would 
prove disastrous. New contractors in new territories 
working with us for the first time are sometimes fear- 
ful of this same thing, but we have proven that by the 
use of a little tact and diplomacy the men are able 
to secure results without affecting the contractor’s in- 
terests adversely. It is this thought that Mr. Moore 
has in mind by his term intelligent superintendents. 

A littl: explanation of the term fifty-fifty sand gravel 
mix in the Missouri Valley case would probably not be 
amiss. The fine aggregate delivered on this particular 
job contained a considerable percentage of material re- 
tained on a j-in. screen. The coarse aggregate con- 
tained very little material below 4 in., although a con- 
siderable percentage of the coarse material ran from 
3 in. to ? in. in size. The bins were set so as to deliver 
practically equal amounts of the fine and coarse ag- 
gregate. However, an analysis of the resulting mixture 
using the 4-in. screen as a separation point would show 
a mixture approximately as follows: 1 part cement to 
2 parts aggregate finer than 4 in., to 44 parts coarser 
than } in. This mixture conforms very closely to the 
mixtures usually used in our work. 

We have had considerable trouble attempting to use 
so-called fifty-fifty mixtures, which have a high per- 
centage of very fine sand and a low percentage of coarse 
gravel, which would give vastly different results than 
was the case at Missouri Valley, due to the difference 
in grading of material. We would like to ask that 
caution be exercised in using this term fifty-fifty mix- 
ture, for the reason outlined. The mere fact that bins 
are set to deliver equal amounts of material commer- 
cially produced and termed fine and coarse aggregate, 
does not necessarily mean that the resulting proportion 
will be different than according to our standard specifi- 
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cations When the upper and lower limitations for fine 
and coarse aggregate are clearly defined. 

Another point in this connection which Mr. Moore 


mentions in a previous paragraph is the difficulty in 
adjusting the mixtures when the aggregate contains 
a large percentage of pea gravel. S.nce the platform 


cleats are spaced § in. apart, it is easy to see that 
pebbles 4 in. or slightly more in diameter can be forced 
up between the cleats. If the material from to @ in. 
exceeds about 30 per cent of the total volume of coarse 
aggregate, considerable of these pebbles will be forced 
up between the cleats, and appear in the mortar ridges, 
which must be later distributed over the surface mak- 
ing a thin coating. Owing to the hardness of green 
concrete after the vibrators have packed it thoroughly, 
it is impossible to bury these small pebbles as can be 
done in ordinary concrete. Since their diameter con- 
siderably exceeds the depth of the mortar coating after 
the mortar ridges are spread over the entire surface, 
the effect is much like trying to finish marbles into a 
billiard table with a belt. 

This condition can usually be corrected by a proper 





FIG. 3—TRUCK WHEEL LEAVES ONLY SHALLOW 
RUT IN GREEN CONCRETE 


adjustment between the amount of fine and coarse 
aggregate in the mixture. When the fine aggregate is 
increased in approximately the same proportion as the 
coarse aggregate is decreased, or vice versa, there is 
practically no change in the volume of mixed concrete, 
and also no change in the amount of cement in propor- 
tion to the volume of mixed concrete, the only difference 
being in the way the concrete packs, and the facility 
with which the voids of both fine and coarse aggregate 
are completely filled. 

As emphasizing further the weatherproof advantages 
of the stone surfacing, ordinary rainfall does not affect 
the surface in any way. This is due to the fact that 
the pavement is very thoroughly solidified or packed by 
the vibrators, and the surfacing stone is also wedged 
tightly into the surface and prevents erosive action 
below the very thin mortar coating on the surface. Let 
us note an extreme example of precipitation amounting 
to practically 3 in. falling in slightly more than 30 
minutes. This cloudburst occurred while the contractor 
was working on a six per cent grade and came so sud- 
denly there could be no preparations made for pro- 
tection. The machines, platforms and other tools were 
left standing just as the men dropped them when the 
storm began. The water flowed over the green surface 
for a full half hour more than 6-in. deep. 

It was the expectation that the entire pavement laid 
Within the previous two or three hours would be com- 
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pletely washed out. After the flow subsided everyone 
was very much surprised to see that not even all of the 
thin mortar coat, approximately 4 in. in thickness, had 
been removed. In only a very few places was the 
mortar removed from between the surfacing stone par- 
ticles. In these cases the washing action was confined 
to very small areas and the depth of th: erosion was 
very slight, so slight that no attempt was made to 
plaster the top to fill up the depressions, and the pave- 
ment is still in service in exactly the condition it was 
as the storm subsided. Fig. 3 showing a truck backed 
on the green concrete immediately behind tne platforms 
is a good indication of the reason why ordinary rainfall 
does not affect green vibrolithic pavement. 

As a construction process vibrolithic is controlled by 
the American Vibrolithic Corp., Des Moines, Iowa, A. R. 
Hirst, chief engineer. It was first used in Texas some 
15 years ago. 


Needed Tests on Structural Steel 


By FRANK BURTON 
City Building Commissioner, Detroit 


_ Extract from a paper “Municipal Building Inspec- 
tion and Steel Fabrication,” read before the American 
Institute of Steel Construction Nov. 14, 1924. 


M 4x“ questions regarding structural steel remain to 
be answered, and an enormous amount of testing 
work must be done. The results should then be compiled 
into a single volume so that it will be possible for the 
student of structural steel to refer to these data without the 
necessity of spending weeks and months searching old 
Magazines for scraps of information. A few points which 
occur to me and which are still undetermined are: 


(1) The area of stiffeners on a plate girder. 

(2) The value of structural shapes subject to torsion. 

(3) Rivets in tension. These are used occasionally 
in spite of the prejudice against the practice. In test- 
ing some sixty rivets driven with air hammers by some 
five or six different shops, I found recently that the 
actual elastic limits were from 34 to 39,000 lb. per sq.in. 
and the ultimate strength from 60 to 64,000 lb. The 
results were very consistent and indicated that rivets 
might be safely used in tension with a stress of 16,000 
to 18,000 Ib. 

(4) Electrically welded connections. These are com- 
ing into use and will eventually be a great assistance to 
the industry. Such tests as I have been able to make 
indicate that the results are very uniform and that the 
actual section of the weld will resist from 47,000 to 
48,000 Ib. per sq.in. in tension. I have been unable to 
learn much about its resistance to shear but it is high. 

(5) Fireproofing of steel. Undoubtedly many of our 
present methods of fireproofing are unnecessarily ex- 
pensive and some of them are very faulty. Economy in 
fireproofing would give a great competitive advantage 
to structural steel. Nevertheless very little intelligent 
work has been undertaken. We have many theories 
as to fireproofing, most of which are probably wrong. 
Experimental work has progressed slowly because stu- 
dents have confined themselves to large and expensive 
tests. I have found it possible to obtain many valuable 
data with a small furnace operated for a dollar a day. 

(6) Wind Pressure. Our knowledge of wind pressure 
at the present time is very inadequate and there is no 
doubt that a great deal of money is spent annually in 
providing unnecessary wind bracing. The first step in 
solving this problem is to determine accurately the 
wind pressures on models of buildings. This can be 
done in a wind tunnel and I hope that the Massachu- 
setts Institute of Technology will attempt some work on 
this within the next year. 

These are only a few of many points that might repay 
big dividends on the money invested for making a thorough 
investigation. I believe that it is to the interest of <he 
industry to demand that it provide the means for making 
these and other investigations. 
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Hints That Cut Cost and Time 














Protecting West Virginia Highways 
From Sliding Hill Damage 


Prepared for Engineering News-Record 
by the West Virginia State Roads Commission 


EST VIRGINIA’s rough topography has created 
a number of knotty problems for road builders. 
One of these problems, which for some time defied prac- 
ticable solution, is that of sliding hills. Though dis- 
turbing before, with the coming of the motor vehicle, 
when road users began to demand highways surfaced 
with something harder than earth, the problem of slip- 
ping hillsides became a serious consideration. Hard sur- 
faces are cracked, twisted, warped and otherwise 
damaged when the earth that supports them moves 
downward even a foot, while a slip of 50 ft. means ruin. 
If the state’s hard-surfaced roads were to be protected 
from this ruin the hillside slipping had to be stopped. 
The problem was by no means a simple one, but the 
solution has been found. 
The first step was investigation. To that end drills 
were taken to bad spots and holes put down to discover 
what was beneath the surface. These borings showed 

























































































ABOVE: WELL CASINGS BEING DRIVEN INTO SOLID ROCK 
BELOW: RETAINING WALL EMBEDDED IN ROCK PUT IN 
BEFORE ROAD IS COMPLETED 






that the center of the hill, in every case, was rock. 
Above the rock was five, ten or more feet of clay. 
Between the rock and the clay was a layer of shale, 
fireclay, or soapstone. Thawing left the top layer of 
clay porous when the spring breakup came. Melting 
snows and rains saturated it until it was a mushy, 
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From Job and Office 


For the Contractor and the Engineer 
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nearly fluid mass. The water seeped down on the inter. 
mediate layer, forming a greasy, slippery tobovg: n 
down which the clay slowly crept, carrying with it tre 
fences, telephone poles, culverts, and highways. 

It was first thought that if the intermediat: layer 
could be broken up by blasting, the slippery surfac 
would be destroyed and the seepage water from the 
clay would go down into the rock beneath. That was 
tried, but the blasts merely pulverized the “toboggan,” 
the water mixed with it more readily, the whole mass 
became greasier than before, and sliding was acceler- 
ated. 

The only alternative seemed to be to build a wal] 
down to the solid rock and heavy enough to resist the 
presence of the earth above it, but the many walls 
required, built deep enough and heavy enough to stop 
a sliding hill, would cost more than any state could 
afford. It was obvious that some other plan must be 
worked out. Finally, someone suggested that a light 
wall anchored to the underlying rock with pipe, filled 
with concrete, would stop the slides. This plan was 
tried, and it worked. 

In building such a wall, an ordinary well drill, work- 
ing through a steel well casing, first makes a hole 
through the earth and 5 ft. into the solid rock. The 
casing, embedded in the rock, is filled with concrete 
reinforced with steel rods to form a post nearly as 
high as the wall is to be. A trench is then dug down 
to the rock, the wall is built on the rock base, and 
encases the posts, which anchor it firmly. 

More than this is required in some cases, however, 
to support the great load pressing against the wall, so 
pipe similar to those described are embedded on the 
uphill side of the roadway. One-inch iron bars, encased 
in concrete, connect these uphill anchors with the wall 
and form an effective tie which prevents the wall from 
overturning. 

Sometimes the concrete posts alone stop the slide and 
the wall is unnecessary. Many roads of the state have 
been saved from destruction by this method. As a 
result of its successful use, the well casing plan has 
been adopted as the standard method of overcoming 
such slides as those described. 


Materials-Handling Practice on Ohio’s 
“Stage Construction” Highways 


By RAYMOND H. SMITH - 
Assistant Engineer, Ohio Department of Highways and Publi 
Works, Columbus, Ohio 


HE Ohio River road now under cpnstruction from 

the state line west of Cincinnati to Powhatan, 
Ohio, is 353 miles long. Of this lengthe124.5 miles are 
paved; 14.5 milés under construction; 14.5 miles stand. 
ard grading; “stage construction” complete 134.0 miles; 
“stage construction” not completed 35.5 miles (14 miles 
of this is graded) ; 12 miles of gravel road under main- 
tenance, and 18 miles has not been financed. By “stage 
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Janui 
tion” is meant the gradual development of the 
y and drainage structures as funds become avail- 
Metal of gravel, stone, or slag is applied and 
traffic bound, thus furnishing a base for a future 
paveme nt. 

The mileage of “stage construction” was financed by 
the state and counties at the rate of $4,000 per mile, 
the richer counties paying 50 per cent and the poorer 
counties 25 per cent or 40 per cent. It was impossible 
to finance this mileage for paving and was physically 
impossible to pave this amount within a year’s time. 
After a rapid survey of the situation, it was decided to 
construct the unpaved portion under the “stage con- 
struction” plan, thereby getting the people out of the 
mud in one year. Work was started in the fall of 1923 
and about 18 miles completed. At the present time 134 
miles are completed and 14 miles are graded and are 
ready for metal. 

Briefly, the organization consisted of one construction 
engineer in the field with general supervision, and three 
division engineers in whose divisions the road was 
located with direct charge. Under the division 


con st 
road 


hl] 
apie. 








en 
1, 1925 ENGINEERING NEWS-RECORD 31 





with graders and tractors, and in some instances with 
steam or gas shovels. Some end haul was made with 
scrapers or teams, though mostly with trucks. The 
roadbed was graded to a flat section with little crown, it 
being desired to work the crown into the road with the 
metal. All small structures were repaired or rebuilt. 

After the roadbed was graded the first application of 
gravel or crushed limestone was applied, approximating 
1,000 cu.yd. per mile. This metal was applied uniformly 
with trucks through a spreader box, and spread with 
a small grader until there was only a thin application of 
about 1 in. on the subgrade, the surplus being pushed 
onto the shoulder. This thin application packed rapidly 
and did not appreciably hinder traffic. The surplus 
metal was dragged in as rapidly as it would pack under 
traffic. In this manner the surface was gradually built 
up of thin layers of metal thoroughly packed and knit 
together by traffic. The thickness of metal used was 
dependent upon roadbed conditions. In some instances 
where poor subsoil conditions obtained, a telford base 
was constructed as a greater thickness of metal was 
applied. A portion of the first course of gravel was not 





FIG. 1—HOPPER AND PART OF 200-FT. CONVEYOR 
FIG. 3—BUCKET LOADER LOADING FROM STOCKPILE 


engineers were one superintendent and one or more 
foremen in each county. Surveys were only made where 
there was a radical change in alignment or difficult 
grading. Construction procedure was as follows: 

The mileage was divided into approximately 15-mile 
sections. The superintendents were equipped with 10- 
ton tractors, 12-ft. graders with backslopers, scrapers, 
trucks, air compressors and drills, 4-cu.yd. truck cranes, 
bucket loaders, belt conveyors, trucks and small tools. 
All work was done by force account, excepting the 
dredging of river gravel. 

The right-of-way was first cleared of weeds, brush, 
trees, large rocks, and debris. The roadbed was then 
graded to an average width of 24 ft. The greater share 
of this grading was side hill cut, the earth being moved 


FIG. 2—PORTABLE BELT CONVEYORS AT STOCKPILE 
FIG. 4—CRUSHING COARSE AGGREGATE AND REMIXING 


crushed. The wearing course, however, was crushed so 
that the aggregate would pass a 1-in. ring. 

The metal for this work was local limestone and 
gravel. As gravel was chiefly used, it was obtained 
from the Ohio River in most instances, and delivered by 
contract into a 30-ton bin on the lower bank of the 
river. The contractor los‘ied his barges with a 13- 
cu.yd. clamshell or suction dredge. The barges were 
towed to the unloading point and unloaded with a 
14-cu.yd. clamshell bucket with an 84-ft. boom mounted 
on a barge. A maximum of 1,000 cu.yd. of gravel was 
delivered per day with an average of 600 cu.yd. 

It was necessary to elevate this material from the 
bin at the water’s edge to the upper river bank, a dis- 
tance of about 200 ft. with a vertical rise of approx- 
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imately 30 ft., where it was placed in 6,000-cu.yd. 
stockpiles. These stockpiles were located along the road 
wherever convenient, thus reducing the hauling cost 
toa minimum. Approximately 175,000 cu.yd. of gravel 
were thus stored. The gravel was delivered to the 
upper bank from the bin by 24-in. portable belt con- 
veyors. The primary conveyor was 200 ft. long, was 
built in 15-ft. sections so that the length could be 
varied, and was supported by light bents spaced 20 ft. 
ec. toc. The primary conveyor delivered the gravel to 
second and third portable conveyors, thence to the stock- 
pile. The second and third portable conveyors were 
moved in circles, thus increasing the size of the storage 
pile. Each portable eonveyor was 45 ft. in length, and 
each was driven by a four-cylinder gasoline motor. 
Three men, including the foreman, were required to 
operate the outfit. It was necessary to move about 
every ten days. The equipment was then taken down 
and loaded onto a barge by the clamshell, the barge men 
helping, one and one-half days being required to take 
down equipment, load and erect ready for operation. 

The cost of operation, including depreciation, was 
10c. per cubic yard. One of the units was so arranged 
that the coarse aggregate was screened out and run 
through a crusher and thence back onto the belt con- 
veyor and mixed with the fine. The metal was reclaimed 
from the stockpiles with bucket loaders, loading into 
trucks, though some was reclaimed with a ?-cu.yd. 
dragline delivering to a belt conveyor, thence through a 
9-in. x 36-in. jaw crusher. 

L. A. Boulay is director of highways and public works 
of Ohio, and G. F. Schlesinger is state highway 
engineer in charge of the division of highways. 
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Army Rolling Kitchens Transformed 
Into Asphalt Heating Kettles 


By Leo EHLINGER 


Maintenance Engineer, State Highway Department 
Austin, Texas 


AINTENANCE of state highways in Texas was 

taken over by the state highway department 
Jan. 1, 1924. Prior to that date all maintenance was 
under the jurisdiction of the various county commis- 
sioner’s courts. The highway department had no equip- 
ment except a considerable quantity of surplus war 
material secured from the Department of Agriculture. 
In this equipment were a number of rubber-tired, two- 





KITCHEN AT LEFT; HEATING KETTLE AT RIGHT 


wheeled army rolling kitchens, which apparently were 
of no use except as trailer chassis. 

The maintenance division needed a considerable num- 
ber of asphalt heating kettles of about 150-gal. capac- 
ity, and the idea was conceived of converting the kitchen 
trailers into asphalt-heating kettles. The heating kettle 
shown herein was designed. 


From Job and Office 


Hints that Cut Cost and Time 


tees 
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The kettle was made by cutting off the top of the 
kitchen stove box, leaving the strap iron pieces ri\cteg 
in the bottom to rest the kettle on. The box wa: ‘ies 
moved up to the front of the trailer, the rear cross 
members was cut out and an angle iron riveted on the 
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DETAILS OF ASPHALT HEATING KETTLE 
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end of the trailer frame. From the pieces listed below the 
kettle was made and placed inside of the box. A piece 
of sheet steel was then welded around the top as a filler, 
A hole was cut in the kettle and a sleeve welded in with 
a screw nipple. 

The material required for one kettle was: 


2 pieces, ws x 22 x 364 in. (lids) 


1 piece, x8 x 344 in. (top centre) 
2 pieces, + x 40 x 47 in. (ends) 

2 pieces, i x 32 x 36 in. (sides) 

1 piece, x 32% x 47 in. (bottom) 

1 piece, x 30x 44in. (stack) 


1 2x4-in. black nipple 

1 2-in. wrought-iron sleeve 
1. 2-in. cast-iron cutoff valve 
1 2-in. street elbow 

2 pair of 4-in. butt hinges. 


The cost of the completed kettle is as follows: 
Freight and handling charge from Department of Agricul- 
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The kettle shown on the plan will hold about 150 gal. 
of hot asphalt and requires about one hour to heat to 
300 deg. F. Either wood or coal may be used for fuel. 

Any standard 1-ton truck has no difficulty in trailing 
the kettle full of asphalt, with asphalt tools and extra 
barrels of asphalt in the pan placed in front of the kettle. 

The boilers that come with the trailers are removed 
and used as ice coolers for road gangs. 


Burnt Shale as an Economical 
Road Surfacing 


By O. L. HEMPHILL 
Assistant State Highway Engineer, Little Rock, Ark. 
ANY of the Arkansas roads do not have sufficient 
traffic to justify construction of concrete or as- 
phalt pavement at this time, even were sufficient funds 
available; consequently a large part of the state’s new 
road construction is of gravel. Good clay gravel de- 
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posits exist in many parts of the state, but in those 
parts where there are no suitable gravel deposits, the 
cost of this type of construction is high due to railway 
transportation costs. 

The west central part of the Arkansas has many coal 
mines, and those mines that have been operated for 
some time have large shale dumps, consisting of the 
shale that has been separated from the coal at the 
breaker; there is also a certain amount of fine coal 
dust. Practically all of these dumps burn by spon- 
taneous combustion and the material in them, after 
burning, makes a good substitute for gravel as a road 
surface. 

The burnt shale, in most cases, can be obtained for 
about 10c. or less per cubic yard at the dump, making 
the initial cost low, as there is usually much less over- 
burden to dispose of than there is at a gravel pit. 
The shale is loaded in trucks or wagons, either by 
means of a trap loader or a steam shovel, and hauled 
to the road where it is placed and spread in much the 
same manner as is gravel. 

After the shale has been placed in the road rolling 
is not necessary, although of some benefit after the 
shale has been wet by rains. Constant dragging and 
smoothing are necessary when the shale is cementing, 
but if rains occur this cementing period is not long. 


A burnt shale road is maintained in the same manner. 


as a gravel road, and the wear is only slightly greater 
than that of a clay gravel surface, although the shale 
is somewhat dustier than gravel in dry weather. 

Where local gravel is available, this type of road is 
very little, if any, cheaper than a gravel road. How- 
ever, a given volume of the shale can be hauled more 
cheaply than the same volume of gravel, because a 
cubic yard of shale weighs from 2,000 to 2,200 Ib., while 
the average clay gravel weighs about 2,800 or 2,900 lb. 
per cubic yard. 


Combustion Chamber Increases Output 
Asphalt Plant Sand Driers 


By C. N. CONNER 


State Construction Engineer, State Highway Department, 
Raleigh, N. C. 


DEVICE for increasing the output of sand driers 

on asphalt plants has been in operation on several 
plants in North Carolina for over a year. Production 
on these plants had been held up because the sand 
driers could not handle the material from wet pits in 
sufficient quantity to keep the balance of the equipment 
working efficiently. 

The problem was satisfactorily solved by the installa- 
tion of a combustion chamber placed at the ends of the 
sand driers. As a result sand from wet pits could be 
dried better and quicker than so-called dry sand shipped 
in by rail. This allowed the use of sand from local pits 
and saved considerable money as well as giving the 
road surfacing to the public at a much earlier date. 

The accompanying photograph shows the combustion 
chamber in use at.a sand asphalt plant which has fur- 
nished asphalt for 22 miles of 18-ft. by 43-in. surfacing 
between May and December. 
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PLANT WITH COMBUSTION CHAMBER iN PLACE 


The combustion chamber was devised by J. McKay 
Spears while with North Carolina Highway Com- 
mission. 


Oiled Sub-Base for Gravel Surfacing 


By B. H. PIEPMEIER 


Chief Engineer, Missouri State Highway De~artment, 
Jefferson City, Mo. 


ISSOURI, along with other sta*-., has been forced 

to speed up road surfacing. The public is tired 
of mud roads; and the average motorist wants continu- 
ous roads on which he can travel under all weather 
conditions. To meet this demaid with the limited funds 
made available, many states have been surfacing with 
gravel from 2 to 6 in. in thickness, with the idea that 
the surfacing will be thickened or made of higher type 
as soon as funds are available for betterments. Mis- 
souri has in numerous cases surfaced many roads very 
lightly with gravel. Some soils are of such composition 
that 3 or 4 in. of gravel are equivalent to 10 or 12 in. 
in the heavy black loam or adobe soils. 

Missouri has on one section of fifteen miles of clay 
upland soil applied road oil to the sub-base before 
applying 4 in. of surfacing gravel. The section referred 
to was first graded and bridged to a 30-ft. roadway, 
having a crown of 3 to 5 in. The earth surface was 
then maintained under traffic for a period of at least 
six months. The surface was then treated with 1 gal. of 
road oil per square yard over a width of 20 ft. The 
oil was applied at the rate of about + gal. per square 
yard per application. 

A comparatively light road oil, 50 per cent residue, 
was applied hot for the first two applications. A heavy 
road oil, 60 per cent residue, applied hot, was used for 
the last two applications. Five to ten days were allowed 
to elapse between each application of oil to insure 
proper penetration. The lighter oils soaked into the 
sub-base, while the heavier oils formed an oiled blanket. 
The oiled sub-base was immediately thrown open to 
traffic, after which 4 in. of high-grade road surfacing 
gravel was applied. The gravel surfacing was dumped 
in windrows, after which it was worked into place by 
maintenance forces. A high-grade bonding gravel is 
required for such work as the gravel will get no bond- 
ing material from the sub-base. 

The purpose of the oil application was to cut down 
on the amount of gravel that would be necessary to 
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insure a stable wearing surface. It is believed that the 
oiled sub-base will prevent for several years at least a 
saturation of the sub-base and thereby insure better 
stability; and that the oil-saturated earth base will for 
a time at least take the place of about 2 in. of gravel. 





Vermont Finds Increasing Economy in Road 
Building by Force Account 


By THURMAN W. Dix 

Chief Engineer, State Highway Board, Montpelier, Vt. 

N IMPORTANT development in road building in 

Vermont during the past year has been a departure 
from contract to force account work on the larger jobs. 
Vermont's road work since its beginning in 1892 has 
consisted almost entirely of small jobs where funds 
available for any one job (town money and state aid), 
seldom exceeded $1,000 to $2,000. These jobs have 
been essentially town work where the state appointed 
the foreman, the town paid for the work as it was 
being done and was reimbursed by the state for a 
portion or all of the cost upon an approved claim. The 
work was done in practically all cases by local men and 
by force account. With the advent of federal aid, funds 
in larger amounts for any one job were made available 
and most of the federal-aid projects have been done by 
contract. As a general rule, the highway department 
has favored doing this work by contract and doubtless 
would now if its experience with contract work and con- 
tractors had been more satisfactory. 

The chief reason for the departure from contract to 
force account work has been that the contractors’ bids 
were too high. This occurred where ten or more bids 
from good contractors were received and where 
bids were received at two different times, showing that 
there was apparently good competition. 

Other reasons have been: 

(1)—Contractor abandoning contract, 
unfinished job. 

(2) —Contractor unable to complete contract. 

(3)—Contractor making too slow progress. 

In all cases where jobs have been attempted by force 
account after bids have been received and rejected 
because they were too high, a saving of from 20 per 
cent to 33 per cent has been effected. In all cases 
where jobs were let by contract and abandoned or 
taken over by the state, the work has been completed 
practically within contract prices and in one case at 
a saving of 15 per cent. Contracts are seldom 
abandoned and taken over except where the contractor 
is losing money. To complete such contracts at con- 
tract prices is sufficient to commend the method but to 
effect a saving of 15 per cent should command attention. 

The above percentages are savings between actual 
cost by force account and contract prices and not esti- 
mated prices. Actual cost by force account includes 
all charges which could properly be charged to the job, 
and no expense incurred was charged to any other 
account. Actual cost includes small tool rentals and 
machinery rentals or depreciation charges sufficient to 
pay for same well within the life of the equipment. 

The savings are due primarily to better management 
on the part of the state, resulting in more effective 
work and a large reduction in overhead. Of course, 
the state has no bond premium to pay, no workmen’s 
compensation and employer’s liability, and no interest 
on borrowed money to firance the job. 
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Earth Road Maintenance in Iowa 
By W. H. Root 


Maintenance Engineer, Iowa State Highway Commiss 
Ames, Iowa 


OPER maintenance of earth roads requires }r per 
organization and equipment just as first class rain. 
tenance of any other type of road requires the sight 
kind of men and tools. The organization and equipment 
for earth maintenance, however, cannot be standardizeq 
as completely as for most other types. Gravel roads 
for example are usually built under similar specifica. 
tions both as to materials and methods and the results, 
therefore, are more or less uniform products that can 
be maintained in a more or less uniform way. Larth 
roads on the other hand are not built to standard 
specifications so the resulting product is not uniform. 

The equipment used in earth maintenance is im- 
portant. The class of equipment varies, however, both 
with the kind of soil and the amount of traffic. Light 
two- or four-horse patrol graders do satisfactory work 
on light soils but are practically useless on heavy soils. 
For the maintenance of heavy soil roads, especially if 
they carry heavy traffic, the most useful tool is the 
heavy blade machine. The ordinary four-horse drag 
and various heavier power maintainers will be found 
useful under different conditions but in all cases liberal 
work with the big blade will be advantageous. 

But of still greater importance than the right kind 
of tools, is the right kind of men. Earth maintenance 
men must be high-class fellows. They must be endowed 
with “good road sense” and must have indomitable 
courage. They should take pride in their work but 
never be satisfied. Earth road maintenance is a con- 
tinuous performance. It is also a largely unappreciated 
work. A good patrolman should not be discouraged 
after spending six days polishing the surface of an 
earth road if on the seventh day it rains and the “pride 
of his heart” becomes a nightmare. Neither should 
he resent it if in such a case the traveling public 
berate him loudly because the road is not in good con- 
dition for their Sunday afternoon spin. 

Ample men and equipment should be provided in ali 
earth maintenance organizations to drag the surface 
once completely, in from six to eight hours. Most heavy 
soils will not be in shape to maintain before 10 a.m. 
or possibly noon the day following the rain. A sufficient 
force should be available to start in at that time and 
complete the dragging of the whole system before quit- 
ting work that night. This should be done even if it 
requires evening work. At the very best, summer 
rains will cause two days of inconvenience to the travel- 
ing public: one day of rain and one day of drying 
and dragging. In the fall and spring seasons, when 
drying is slower, this period may be three or four days. 
The reducing of this period of inconvenience to an 
absolute minimum should be one of the first concerns 
of any maintenance organization. A great deal of just 
criticism has been leveled at maintenance forces, gen- 
erally due to the fact that the maintenance work has 
not been promptly done after rains. 

In conclusion then, pick good men and give them 
equipment adapted to the soil and traffic conditions 
with which they will have to contend. Do not overlook 
the benefits derived from supplementary work with 
heavy blade machines. Emphasize prompt maintenance 
after rains and continuous maintenance between them. 
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CURRENT EVENTS IN THE CIVIL ENGINEERING AND CONTRACTING FIELDS 


‘ 


Hoover Sends Governors Traffic 
Safety Conference Reports 


Secretary of Commerce Hoover has 
addressed a letter to the governor of 
each state transmitting a copy of the 
final report of the National Conference 
on Street and Highway Safety and sug- 
gesting that it be called to the attention 
of the state legislature in the event 
that new motor vehicle and highway 
legislation is contemplated. Secretary 
Hoover is also writing to the mayors 
of cities as well as to local chambers 
of commerce, motor clubs and safety 
councils, calling attention to the recom- 
mendations contained in the report and 
urging co-operation of elements in mak- 
ing them permanently effective locally. 

Already the letters received at the 
offices of the conference indicate that 
the hundreds of delegates to the con- 
ference have begun, with the assistance 
of the newspapers of the country, to 
wage a more intensive drive for safety 
education and safety practices. It is 
also indicated that railway officials, mo- 
tor clubs, chambers of commerce, safety 
councils and other bodies are being 
brought into close contact with the 
work undertaken by other groups. The 
support of all these groups, it is shown, 
will be given wholeheartedly to pro- 
grams which may be undertaken by 
officials in the various states and com- 
munities for reduction of accidents. 

The recommendations adopted by the 
conference are being prepared in the 
form of a printed report, which will be 
made available for the information and 
assistance of official and non-official or- 
ganizations. 

Pledges of the co-operation of two 
important organizations have been re- 
ceived, one from the American Legion, 
with its 17,000 posts and auxiliaries, 
and the other from the National Asso- 
oo of Commissioners for Uniform 
aws. 


Accident on the Soo Line 
Causes Eight Deaths 


Derailed by a broken switch rail on 
the approach to the Chippewa River 
bridge of the Soo Line at Chippewa 
Falls, Wis., on Dec. 19, the rear 
car of an eastbound passenger train 
reached the bridge with its wheels 
outside the guards along one side of 
the deck. The displacement broke or 
disconnected the coupler and the car 
went head-first off the bridge, its rear 
end remaining above the water. To 
lower the water level the gates of the 
Wissota Dam, three miles upstream, 
were closed. By means of boats and 
by ladders lowered from the bridge 
many passengers were rescued, but 
eight persons were killed and several 
were injured. On the bridge, which 
has deck trusses and is about 60 ft. 
high, the floor has outside guard tim- 
bers and inside guard angles. 











Engineering News-Record is a con- 
solidation of Engineering News and 
Engineering Record, effected in 1917. 

Engineering News was founded in 
1874 by George H. Frost, as the 
Engineer and Surveyor, which title 
subsequently became the Engineer, 
Architect and Surveyor, then Engi- 
neering News and American Railway 
Journal and finally, Engineering News, 
under the successive editorships of 
D. MeN. Stauffer, Arthur M. Welling- 
ton and Charles Whiting Baker. 

Engineering Record was established 
in 1877 by Henry C. Meyer as the 
Plumber and Sanitary Engineer. The 
name was subsequently changed to 
the Sanitary Engineer, Engineering 
and Building Record and, finally to 
Engineering Record. During his 
ownership of the paper, Mr. Meyer 
was directly responsible for the edi- 
torial policy. John M. Goodell be- 
came editor in 1902, and was suc- 
ceeded by E. J. Mehren. 

The Contractor was consolidated 
with Engineering News-Record in 
1918. 

E. J. Mehren became editor of 
Engineering News-Record at the time 
of the consolidation in 1917, and was 
succeeded by Frank C. Wight, Jan. 1, 
1924, 

The staff of Engineering News- 
Record consists of 

New York: Frank C. Wight, 
Editor; M. N. Baker, F. E. Schmitt, 
R. K. Tomlin, Jr., C. S. Hill, J. W. 
Shaver and Van Tuyl Boughton. 

Chicago: W. W. DeBerard, E. E. R. 
Tratman. 

San Francisco: N. A. Bowers. 







































Toronto’s $28,476,000 Viaduct 
Agreement Signed 


After years of discussion the agree- 
ment for the construction of the viaduct 
along the water front at Toronto, Ont., 
has been signed by the contracting 
parties and approved by an order-in- 
council. The agreement now needs only 
the formal ayproval of the Board of 
Railway Commissioners, which is ex- 
pected within the next few weeks, be- 
fore the tenders for contracts can be 
called for. It is expected that work 
on this project will start sometime in 
April. 





Large Dam Projected in Quebec 
on Gatineau River 


It is expected that legislation will be 
introduced at the coming session of the 
Quebec Legislature providing for the 
construction of a dam on the Gatineau 
River, at a point known as Lake Caib- 
onge, in the upper part of the river. 
The cost of the enterprise is estimated 
at close to $1,000,000. 


QQ $$ 


Regional Planning Conference for 
N. Y. Capitol District 


A conference to consider regional 
planning for the counties of Albany, 
Schenectady and Rensselaer, N. Y., will 
be held at the Albany City Hall on 
Jan. 6. Invitations have been sent to 
the mayors of Albany, Schenectady, 
Troy, Cohoes, Rensselaer, and Water- 
vliet and to the presidents of all the 
villages in the three counties. The con- 
ference has been called by the State 
Commission of Housing and Regional 
Planning, which is making a study of 
the resources and trends of development 
in the state as a whole. Among the 
members of the commission are Sulli- 
van W. Jones, state architect; Arthur 
W. Brandt, commissioner of highways; 
and Clarence S. Stein, 949 Broadway, 
New York City, chairman. Mr. Stein, 
in inviting the public officials to this 
conference stated: “The development 
which will come with the deepening of 
the Hudson River and the creation of 
a port in the Capitol district area de- 
mands co-operative action by the munic- 
ipalities and county governments within 
this region, in planning for future 
growth along the broadest lines.” 


Program of Drainage Congress 
Tentatively Arranged 


A tentative program of the National 
Drainage Congress, to be held at the 
Auditorium Hotel, Chicago, Jan. 5 to 


7, assigns the general subjects as fol- . 


lows: Jan. 5, morning, tile drainage; 
afternoon, drainage legislation; Jan. 6, 
morning, waterways and flood control; 
afternoon, drainage and _ irrigation 
methods; Jan. 7, morning, land coloni- 
zation; afternoon, land management. 

Among the technical papers on the 
program are the following: “Tile Drain- 
age Systems,” C. G. Elliott; “Drain Tile 
Costs,” J. W. Dappert; “Needed Legis- 
lation,” E. V. Willard; “State Organi- 
zations for Drainage Legislation,” 
Prof. E. R. Jones; “Iowa’s New Drain- 
age Law,” W. J. Schlick; “Conservation 
Commissions,” M. J. Stinchfield; “Flood 
Control in the Mississippi Valley,” John 
W. Alvord; “Silting and its Control,” 
L. L. Hidinger and R. N. Towl; “Hy- 
draulic Power and Flood Control,” C. 
F., Jacoby; “Reconstruction of Old 
Drainage Districts,” C. E. Young; “Re- 
search in Strength and Flow of Pipes,” 
C. D. Lenth and D. L. Yarnell; “Pump- 
ing District Design Methods,” J. A. 
Harman; “Private Irrigation Systems,” 
G. E. P. Smith; “Assessments,” G. A. 
Boyd. 

A business meeting, with election of 
officers, will close the meeting. C. E. 
Young, consulting engineer, Musca- 
tine, lowa, is president of the Na- 
tional Drainage Congress. The sec- 
retary is C. R. Thomas, Monadnock 
Block, Chicago. 
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William P. Blair Dies 

William P. Blair, vice-president of 
the National Paving Brick Manufac- 
turers Association and its organizer, 
died at his home in 
East Cleveland, 
Ohio, Dec. 23, aged 
76 years. 

Mr. Blair was 
educated at Erlham 
College, Richmond, 
Ind., and for some 
time after gradua- 
tion studied and 
practiced law. He 
early became inter- 
ested in the use of brick as a paving 
material, himself engaging in its manu- 
facture. Interested in the good roads 
movement Mr. Blair soon became 
known for his work in connection with 
the study of subsoils and their bearing 
power. He was a pioneer in the belief 
that adequate drainage was one of the 
prime considerations in the design and 
construction of a permanent road struc- 
ture. 

Mr. Blair organized the National 
Paving Brick Manufacturers almost a 
quarter of a centu . ago and had de- 
voted his time siuve then vo the proper 
design and construction of all pave- 
ments, particularly vitrified brick pave- 
ments. He had attended the recent 
meetings in Washington of the d- 
visory Board on Highway Research and 
at Columbus of the Ohio Gesd Roads 
Federation. 

Mr. Blair was a member of the Cleve- 
land Engineering Society, a past-presi- 
dent of the Cleveland Chapter of the 
American Association of Engineers, 
member of the International Road Con- 
gress, American Road Builders Asso- 
ciation, American Society for Municipal 
Improvements and the American So- 
ciety for Testing Materials, as well as 
a member of the state engineering 
societies of Ohio, Illincis, Indiana, Wis- 
consin, Michigan and Iowa. 





Engineers to Study Forestry 


Studies of the forestry situation in 
the various states will be made by na- 
tional and local engineering societies 
under the direction of the American 
Engineering Council, which announces 
its purpose of working with the federal 
government to carry out the provisions 
of the Clarke-McNary Act. 

The nation’s timber resources are 
thinning so rapidly as to constitute a 
grave social and industrial menace, ac- 
cording to the Council, which at a 
forum in Washington, D. C., Jan. 16- 
17, attended by delegates from all over 
the country, will plan a nationwide re- 
forestation effort, the building industry 
and other agencies co-operating. 

The Council has appointed a com- 
mittee on reforestation, which has al- 
ready begun the work of enlisting en- 
gineers in every state in a permanent 
organization whose investigations will 
harmonize with a federal policy, ac- 
cording to the president of the Council, 
Ex-Governor James Hartness. 

A survey has disclosed that fourteen 
states are without forest departments. 
The most heavily timbered of these are 
Florida, South Carolina, Georgia, Mis- 
sissippi, and Arkansas. 


Transportation Council Suggested 
for New England States 


Decision to set up a New England 
transportation council was made by the 
400 or more delegates attending the 
New England motor transport con- 
ference at Boston on Dec. 8 and 9. 
This new council will include repre- 
sentatives of railroads, trolley lines, 
motor truck and motor bus interests, 
and the public, following the precedent 
set in forming the resolutions commit- 
tee for the New England conference. 
While importance is attached to numer- 
ous addresses by those representing all 
elements in the transportation field in 
New England, perhaps the most valu- 
able work of the conference was the 
passing of resolutions setting forth 
principles which guide the use of the 
highways of the country by commercial 
vehicles. 

Upon motion of C. L. Bardo, general 
manager of the New York, New Haven 
& Hartford R.R., store-door delivery 
was endorsed in a resolution which 
asserts that “the motor truck interests 
in the several localities of heaviest 
traffic should appoint committees to act 
with similar committees appointed by 
the railroads to make a comprehensive 
and unbiased study of the problem.” 
Regulation of the common-carrier mo- 
tor by some state authority charged 
with the task of providing the public 
with needed transportation was sug- 
gested by another resolution which was 
passed, 


Work Again Under Way on 
Hetch Hetchy Project 


Work on the mountain division 
of the Hetch Hetchy project, which 
was closed down when 500 men 
were laid off on Dec. 8, was re- 
sumed on Dec. 23 and full crews 
are now working in all camps. 
The differences in the San Fran- 
cisco city hall over the financing 
of this work were reported in a 
note appearing in Engineering 
News-Record, Dec. 18, p. 1010. 

Despite the remonstrances of 
the city enineer’s office the final 
decision of the board of super- 
visors was to replenish the Hetch 
Hetchy fund from outside sources; 
the plan to accept $1,000,000 ad- 
vance interest from the Spring 
Valley Co. was adopted and then 
the work was resumed. 





Southern Pacific to Close Gap 
in Arizona 


With the award of a contract to 
C. E. Crowley of Los Angeles for grad- 
ing 50 miles of the new line between 
Picacho and Chandler, Ariz., the South- 
ern Pacific R.R. is starting operations 
that will close up the gap in the exist- 
ing system between Tucson and 
Phoenix. 

It is understood that the work yet to 
be done west of Phoenix, to complete 
the new line between Phoenix and 
Yuma, will not be undertaken until the 
work mentioned in the foregoing is 
completed. 
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New Am. Soc. C. E. Secret: 
Assumes Office 


George T. Seabury, the new sec; 
of the American Saciety of Civi] ¥., 
veers, takes over the duties of ; 
office today, Jan. 1. 
Mr. Seabury was 
elected at a Board 
of Directors meet- 
ing in Pittsburgh. 

Mr. Seabury is 
a civil engineering 
graduate from the 
Massachusetts In- 
stitute of Tech- 
nology and has had 
a long and varied 
experience in water-supply work both 
in New York and New England. Dur- 
ing the war he served as a major in the 
Construction Division. 

Since March, 1923, Mr. Seabury has 
been manager of the Providence (Rhode 
Island) Safety Council. 





To Investigate Power Brakes 


The American Railway Association 
has announced the completion of its 
plan for an exhaustive investigation of 
power brakes and the appliances for 
operating power brake systems to be 
made under the auspices of competent 
and independent experts. The cost of 
the investigation will be borne by the 
American Railway Association. The 
work will be in charge of Harley A. 
Johnson, assistant general manager of 
the Chicago Rapid Transit Ry. as di- 
rector of research, and the tests will 
be made on the test track at Purdue 
University, Lafayette, Ind., which track 
will be completely overhauled and 
brought up to date for the purpose of 
this investigation. 

The work is the outgrowth of an ef- 
fort of the Bureau of Safety of the 
Interstate Commerce Commission to de- 
termine whether the present system of 
air brakes as used in our train service 
cannot be improved upon. 


Crosstown Highway in Detroit 


Practically Assured 
A jury has brought in a verdict fix- 


‘ing an award at $4,472,844 involving 


385 claims along the proposed Dix- 
High-Waterloo crosstown highway. 
The amount covers necessary demoli- 
tion to widen the highway. This ver- 
dict is considered the first step towards 
superhighways in Detroit. It will pro- 
vide a route for east and west traffic 
keeping a large percentage of vehicle 
away from the congested downtown 
section. 

The route for the highway runs from 
the easterly city limits at Waterloo 
Avenue to the River Rouge plant of 
the Ford Motor Co. For the greater 
distance the highway will be 80 ft. 
wide and it is recommended by the 
jury that a certain section be made still 
wider. The jurors also recommended 
that in view of the general nature of 
the improvement, the council be gener- 
ous in the matter of apportioning the 
assessment, and that the greatest width 
of pavement possible on this street 
should be provided as early as possible. 











January 1, 1925 
Jewish Engineers Organize 


A group of engineers, with Lazarus 
White as chairman, Leon Moisseiff as 
vice-chairman and an executive commit- 
tee consisting of James J. Jacobs, Abra- 
ham A Rosenzweig, Isaac J. Stander, 
s, Levinson. and N. Cohen have or- 
ganized for the purpose of interesting 
the Jewish. engineers throughout the 
country in the $1,000,000 drive for the 
Ort reconstruction fund. 

The Ort reconstruction fund, which 
is being raised under the auspices of 
the Association for the Promotion of 
Technical. Trades and Agriculture 
among the Jews, will be used for loans 
to Jewish farmers and artisans in 
Eastern Europe and for the support of 
the technical trade schools maintained 
by the organization. There are at 
present 84 such schools in existence, in 
addition to evening courses for adults, 
model workshops, etc. One of these— 
the Wilna Technical High School—is 
the only one of its kind in that part of 
Europe. The movement toward techni- 
cal trades among the Jews of Poland, 
Lithuania, Latvia, Roumania and Russia 
has been given a tremendous impetus 
by the new economic orders, which have 
practically done away with shopkeeping 
and similar occupations. 





Texas School for Filter Plant 
Operators Opens Jan. 26 


The seventh short school for filter 
plant operators, given under the aus- 
pices of the Texas Section of the South- 
west Water Works Association in eo- 
operation with the University of Texas, 
will be held at Austin, Jan. 26 to 31. 

George W. Fuller, consulting engi- 
neer of New York City; Wynkoop 
Kiersted and N. T. Veatch, Jr., con- 
sulting engineers of Kansas City; rep- 
resentatives of the National Board of 
Fire Underwriters; members of the Uni- 
versity of Texas engineering faculty; 
consulting engineers and water-works 
officials over the state are scheduled to 
deliver papers. The University of 
Texas will supply a staff of lecturers 
and its laboratories for the first three 
days of the meeting, which will be 
devoted entirely to the solution of 
technical problems of operators. The 
remaining three days have been desig- 
nated as operators and designing engi- 
neer’s day, water commissioner’s day 
and convention day, to include such 
general discussions of subjects as will 
be of interest to the entire meeting. 

The secretary of the school is V. M. 
Ehlers, chief of the Sanitary Engi- 
neering Division of the Texas Board of 
Health. 





Lowell Water Department Survey 
Voted by Service Board 


The Board of Public Service of 
Lowell, Mass., has voted to have a sur- 
vey of the Water Department made by 
Robert J. Thomas, who was superin- 
tendent of the local water-works from 
1892 to 1919, Arthur T. Safford, engi- 
neer, Proprietors of Locks and Canals, 
and Stephen Kearney, city engineer, 
the work to be in charge of the latter. 
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Engineering Bodies to Study 
Industrial Situation 


Alfred D. Flinn, director of the En- 
gineering Foundation, has announced 
that a nationwide investigation enlist- 
ing 20 agencies, is about to be made 
under the auspices of the Foundation 
and the National Research Council of 
means whereby a greater happiness, 
and increased efficiency and productivity 
may be promoted among the workers. 
The chief aim of the investigation will 
be a study of the abilities, training and 
economic needs of men and women, 
their conditions of work, incentives, re- 
wards, and opportunities for growth 
and advancement. 

Organizations sharing in the study, 
according to the announcement, include 
the National Research Council, Engi- 
neering Foundation, American Federa- 
tion of Labor, Bureau of Vocational In- 
formation, Vocational Service for 
Juniors, Department of Industrial Re- 
search at the University of Pennsyl- 
vania, Graduate School of Business and 
the Bureau of Vocational Guidance at 
Harvard University, National Com- 
mittee for Mental Hygiene, U. S. Pub- 
lic Health Service, U. S. Bureau of 
Labor Statistics, U. S. Bureau of Mines, 
U. S. Civil Service Commission, Re- 
search Bureau for Retail Training at 
the University of Pittsburgh, School of 
Business Administration at the Uni- 
versity of Chicago, and departments ac- 
tive in personnel research at Dartmouth 
College, Bryn Mawr College, North- 
western University, University of North 
Carolina, University of Michigan. 


Engineering Fifty Years 
Ago 
From Engineering News, 


January, 1875 
HE year just closed has been a 
season of “hard times” for 


American engineers and surveyors. 

", The general cessation of railroad 
construction, and of city and subur- 
ban improvements, that followed the 
financial panic of 1873, was, to very 
many of them, the inni of a 
period of forced inactivity, the end 
of which is still indeterminate, while 
to many more it greatly reduced the 
demand for their services and corres- 
pondingly diminished their incomes. 
But civil engineers are familiar with 
intervals of “nothing to do;” they 
are not infrequently obliged to suffer 
the loss of their earnings by the fail- 
ure or dishonesty of the individuals 
or corporations employing them; 
they are often exposed to sickness and 
disease, and are otherwise subjected 
to the ordinary ills of life; they are 
usually, however, men of more than 
average intelligence, anid possessed 
of large practical ability; apt to de- 
vise and prompt to execute expedi- 
ents to meet every emergency. We 
believe, therefore, that the great 
body of the engineering profession of 
this country are, at the present writ- 
ing, better prepared to await, with a 
contented philosophy, the return of 
better days, than are our debt-bur- 
dened merchants, manufacturers and 
Speculators. 
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Secondary School Competition 


A letter from a high-school teacher 
to the “Head of Engineering Depart- 
ment, University of Illinois,” reads: 

“We are trying to organize a night 
class in Janitor Engineering, and I am 
asking for your personal opinion in 
regard to the text-book for same.” 


* * * 


Strange Bedfellows 


BOOTLEGGERS—ENGINEERS— 
OIL MEN 


Choose Firestone Tires 


The precarious existence of the first 
class necessitates dependable tires. 

The technical training of the second 
class will admit of no article unless 
mechanically perfect. 

The oil man has no patience with 
any article unless it gives thorough and 
exacting service. 

Says a correspondent about the 
above advertisement in the Inland 
Oil Index—“This seems to provide 
for the engineer a new place on the 
social ladder. I am not satisfied 
with the middle place for the engi- 
neer but I have not as yet made up 
my mind whether the profession 
should be ranked at the head or 
the tail end.” 


*. * * 


Another Illegal Brother 


“Some of our rich are such amateurs. 
They really should take lessons from 
professional smugglers. No doubt some 
practiced border runner could build up 
a lucrative business as ‘Smuggling En- 
gineer.’ How the would-be defrauders 
of Uncle Sam would flock to him for 
guidance! And whenever the income 
from his clients was not satisfactory, 
he could arrange to double-cross them, 
the way the French jeweler did the 
New York woman who was recently 
caught trying to get $60,000 worth 


of gems into the country.” Boston 
Traveler. 
* * * 
Solving the Sludge Disposal 
Problem 


“The Smokador ashless ashstand is a 
wonderful piece of sanitary engi- 


neering.” 
x * + 


More on the Engineer’s Status 


Some New York engineers were 
seated around a club luncheon table the 
other day when, in a lull in the conver- 
sation, one of them said: 

“By the way, do you know anyone 
looking for 2 job? There was a man 
in my office this morning who wanted 
an engineer to fill a job he had. Said 
it would pay $12,000 a year. . . .” 

“How much,” asked one of the engi- 
neers. 

“$12,000 a year.” 

“Just a moment, gentlemen,” said the 
second man. “Just a moment. I pro- 
pose as a matter of common fairness 
that we all line up here at the table 
and start even.” 


siaeeinegecmtieamnntin iti 
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Power for Illinois Central 
Electrification 


Another step in preparing for elec- 
tric operation of the Chicago terminal 
lines of the Illinois Central R.R., is the 
signing of a 10-year contract for elec- 
tric current, under which the Common- 
wealth Edison Co. will build seven sub- 
stations on the main line and the Blue 
Island and South Chicago branches. 
The suburban service is to be in elec- 
tric operation in 1926, after which will 
come the operation of main line service 
on the 28-mile stretch within the termi- 
nal district. 


Company Cannot Be Made to 
Supply Free Water to Schools 


A city ordinance of Alton, IIL, re- 
quiring the Alton Water Co. to supply 
water to the public and _ parochial 
schools of that city was held invalid by 
a State Supreme Court decision on 
Dec. 15. The court held that the City 
of Alton and the Board of Education 
are separate corporate entities; that 
the Board of Education has no power 
to levy a tax for maintaining a water- 
works system nor has the city authority 
to levy a tax for schools. 


Committee on Sewage Treatment 
for New York City 


A committee on main drainage was 
appointed on Dec. 19 by the New York 
City Board of Estimate and Apportion- 
ment, to consider all sewage-disposal 
matters of interborough interest. The 
committee consists of the five borough 
presidents and Arthur S. Tuttle, chief 
engineer of the board just named. The 
creation of the committee is in line 
with recommendations made by Mr. 
Tuttle in a report on the sanitary con- 
dition of the waterfront and harbor of 
New York City in which, and in a de- 
tailed supplementary report by Ken- 
neth Allen, sanitary engineer of the 
board, there are reviewed the sanitary 
conditions of the waters in question 
and the steps already taken and pro- 
posed to counteract sewage and oil- 
waste pollution. in concluding his re- 
port Mr. Tuttle stated: 

“TI am of the opinion that undue haste 
in the development of plans for the 
treatment of New York sewage beyond 
the needs as they develop from time 
to time would be unwise from an eco- 
nomic standpoint. The refined meth- 
ods of sewage treatment which are rec- 
ognized today are more particularly 
aimed at conditions where the purity 
of waters used for drinking purposes is 
involved, and would require the setting 
aside of large areas or the creation of 
incidental nuisances, the former of 
which conditions will be difficult to fully 
meet in some sections of the vvater- 
front, while the latter is manifestly 
one to be avoided. 

“It is my belief that the problem of 
treating sewage under conditions such 
as obtain in New York Harbor, where 
it could not be presumed that safe 
bathing conditions can be maintained 
other than at the ocean beaches or that 
the shell-fish industry can be properly 
protected, is open to extended research.” 
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Calendar 


Annual Meetings 


NATIONAL DRAINAGE CONGRESS, 
Chicago, Ill.; Annual Convention, 
Chicago, IIL, Jan. 5-7, 1925. 


AMERICAN ROAD BUILDERS AS- 
SOCIATION, New York Cir: 
Annual Convention, Chicago, 
Jan. 5-9, 192 


ASSOCIATED GENERAL CONTRAC- 
TORS OF AMERICA, Washington, 
D. C.; Annual Meeting, Washing- 
ton, D. C., Jan. 12-14, 1925 


AMERICAN ENGINEERING COUN- 
CIL, Washington; Annual Meet- 
ing, etait D. C., Jan. 16, 
17, 5 


Ae AS SOCI£TY OF CIVIL EN- 

EERS, New York City; An- 

aaa Meeting, New York City, 
Jan. 21-23. 


ENGINEERING INSTITUTE OF 
CANADA, Montreal ; Annual 
Meeting, Montreal, Jan. 27-29, 
1925. 


AMERICAN WOOD PRESERVERS 
ASSOCIATION, Chicago, Ill.; An- 
+ ‘Chicago, Ill., Feb. 


AMBERICAN CONCRETE INSTI- 
TUTE, Detroit, Mich.; Annual 
— Chicago, Ill, Feb. 24-27, 
1925. 


Aaa RAILWAY ENGINEER- 
ING ASSOCIATION, Chicago, 
Ill.; Annual Convention, Chicago, 
Ill, March 10-12, 1925. 


AMERICAN WATER WORKS ASSO- 
CIATION, New York City; An- 
nual Convention, Louisville, Ky., 
April 27 to May 2, 1925 


The Minnesota Federation of Archi- 
tectural & Engineering Societies holds 
its annual convention Jan. 23 and 24, 
1925, at the Curtis Hotel, Minneapolis, 
immediately following the convention 
of the Minnesota Surveyors’ and Engi- 
neers’ Society, Jan. 22, 23. 


The Indiana Section of the American 
Water Works Association, formerly the 
Indiana Sanitary and Water Supply 
Association, meets Jan. 22 and 23, in 
Indianapolis. Fire service, stream flow 
and water power, economies of electri- 
cal pumping, large consumer service, 
night pumpage and deep well mainte- 
nance are topics on the program. 


The Contractors’ Association of 
Northern California held its annual 
convention at San Francisco Dec. 12 
and 13, with a representative group of 
road builders in attendance. Sessions 
extended over the two days with the 
annual banquet on Friday night and a 
theater party on Saturday night. Leg- 
islation, insurance and indemnity prob- 
lems and ways and means of eliminat- 
ing irresponsible bidders were topics 
prominent in the discussions. Because 
of the large attendance of members 
and guests at the banquet, that occa- 
sion was chosen for three important 
addresses which were made by R. M. 
Morton, chief engineer, California State 
Highway Commission, William B. Joyce, 
chairman of the board, National Surety 
Co., New York, and G. LeR. Stevick, 
vice-president, Fidelity and Deposit Co. 
of Maryland, San Francisco. Officers 


if 


elected for 1925 are: President, } 
J... Kaiser; vice-president, W. 3. y 
kinson; manager, Fred G. -Sim, ». 
and secretary, Earle G. Lloyd. 


—_—_ . 


Personal Notes 
Seen ete 
JOHN L. VoGEL has resigne:! as 

bridge engineer of the New J Tsey 


State Highway Commission to become 
bridge engineer for the Lackawanna 
Railroad Co., effective Jan. 1. Mr. 
Vogel, who lives at Manasquan, N. J., 
was formerly assistant bridge engine er 
for the Central Railroad of New Je 2oTsey 
for ten years. He has been in charge 
of bridge work for the highway depart- 
ment involving recently an expenditure 
of approximately $3,000,000. 


JAMES E. SHELTON, who has been 
connected with Mobile County, Alabama, 
in various capacities for several years 
and who has recently been temporarily 
filling the position of county engineer 
since the resignation of A. C. Holder, 
has been appointed county engineer. 


C. B. Lewis, chief engineer of the 
North Western Expanded Metal Co., 
Chicago, has resigned, and will spend 
several weeks traveling in the south 
before forming other plans. 


EEE 
Obituary 
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OtaF Horr, consulting engineer, 
New York City, who devised the float- 
ing caisson method of tunnel construc- 
tion used on the Michigan Central 
R.R. tunnels between Detroit, Mich., 
and Windsor, Canada, died Dec. 24, at 
Montclair, N. J., aged 65 years. Mr. 
Hoff was born in Norway and, after ele- 
mentary education in the Realgymna- 
sium at Ringerike, Norway, went to 
Christiania where he graduated in civil 
engineering from the Polytechnic Insti- 
tute. He came to the United States and 
in 1880 entered the services of the Key- 
stone Bridge Co., of Pittsburgh. The 
following year he became engineer of 
bridges for the Mexican Central Ry. 
and later engaged with the Shiffler 
Bridge Works as designing engineer. In 
1901 Mr. Hoff became engineer in 
charge of bridges and buildings of the 
New York Central and Hudson River 
R.R., and your years later became a 
member of the contracting firm, Butler 
Brothers-Hoff Co. In recent years he 
has been in consulting practice in New 
York City. The Detroit River tun- 
nel project was launched in 1875, then 
abandoned, and carried through in 
1908 under the method devised by 
Mr. Hoff, which placed him in the ranks 
of the leading engineers of the country. 
In 1891 he built the bridge across the 
Mississippi River at Minneapolis. Dur- 
ing his service with the New York Cen- 
tral and Hudson River R.R. he was 
identified with the renewal and recon- 
struction of more than 400 bridges. He 
was one of the engineers who con- 
structed the four-track tunnel carrying 
the Lexington Avenue tunnel under the 
Harlem River in New York City. 
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Increased Production Boosts 
Paving Brick Stock 


Increases in production and stock on 
hand with slight decreases in shipments 
and unfilled orders due to seasonal in- 
fluences are reported in the paving 
brick industry, according to figures just 
prepared for the U. S. Department of 
Commerce by the National Paving 
Brick Manufacturers Association for 
the month of November. Twenty-two 
companies representing 61 per cent of 
the normal tonnage capacity of the in- 
dustry reported plants running at 89 
per cent of their normal monthly ca- 
pacity. 

Production for November was 27,- 
078,000 brick as compared with 26,294,- 
000 for October. Shipments declined 
from 29,142,000 in October to 22,833,- 
000 for November. Stock on hand was 
increased from 73,604,000 in October 
to 73,846,000 in November. Unfilled 
orders the last day of November stood 
at 68,673,000 as compared with 88,- 
638,000 the last day of October. 


—_—_—— =) 
Business Notes 
—  —————————————} 


East IRON & MACHINE Co., Lima, 
Ohio, through its president and general 
manager, C. C. Mosher, has announced 
new features for the Merriman car 
plant for mixing asphalt. A 1-ton batch 
mixer, driven by a 40-hp. engine, has 
been substituted for the 1500-lb, mixer 
driven by a 80-hp. engine formerly 
used. This change, the manufacturer 
states, adds 30 per cent to the capacity 
of the plant without materially in- 
creasing labor costs. 


TENNESSEE TooL Works, INCc., Knox- 
ville, Tenn., has recently appointed the 
following distributors for its Ault 
traffic line marking machine: For North 
Carolina, South Carolina and Virginia, 
the General Utilities Co., Norfolk; for 
eastern Pennsylvania, Delaware and 
southern New Jersey, the Interstate 
Machinery Corporation, Philadelphia; 
for northern New Jersey, southern 
New York, and Connecticut, the Will- 
iam R. Wilson Co., New York City; for 
Illinois and Wisconsin, the Servicised 
Products Corporation, Chicago. 


WESTINGHOUSE ELEecTRIC & MANU- 
FACTURING Co., East. Pittsburgh, Pa., 
reports a substantial increase in the 
power transformer business for No- 
vember, with sales for the month ex- 
ceeding one-third of a million dollars, 
exclusive of orders calling for less than 
$50,000 worth of equipment. Four im- 
portant orders, aggregating $353,000, 
were received from the Pacific Gas & 
Electric Co., the Central Georgia Power 
Co. Ford, Bacon & Davis, and the 
Arkansas Light & Power Co. 


[F:om the Manufacturer's Point of View 


A Point of Contact’ 
a Between Maker and User of 
Construction Equipment and Materials 








Equipment and Materials 


Developments in Road- 


Building Machinery 


For this, the annual Highway Number of 
“Engineering News-Record,” preceding the 
convention of the American Road Builders 
Association and the Good Roads Show in 
Chicago, Jan. 5-9, the eng descriptions 
relate to equipment of interest chiefly to road- 
building contractors and highway engineers. 
Additional material on improved machinery 
for road construction and maintenance will 
appear next week and in the Convention 
Report Number of Jan. 15, carrying a de- 
tailed story of the Good Roads Show—Editor. 


Machine Builds Traffic Guide 


Line Into Pavement 


With a machine just placed on the 
market it is possible to build into a 
concrete pavement a strip of white 





Scraping concrete Floating white 
from channel cement strip 





Completed Traffic Line 


cement forming a permanent traffic 
guide line for vehicles. The machine, 
designed by J. N. Heltzel and dis- 
tributed by the newly organized Flex- 
ible Road Joint Machine Co., 470 Hanna 
Bldg., Cleveland, Ohio, consists essen- 
tially of a latticed steel bridge span- 
ning the pavement slab and carrying 
midway between its ends a pair of 
steel cutter blades 12 ft. long extend- 


ing parallel to the center line of the 
roadway. These cutter blades are 
adjustable laterally and may be spaced 
2, 3, 4 or 5 in. apart, depending on the 
width of the traffic line desired. 

The first step in forming the traffic 
line is to force the cutter blades about 
i in. into the concrete surface and 
then with a tool in the form of a 
sharp blade to rout out the concrete 
along the line to a depth of about 3 in. 
The blades on either side prevent the 
concrete from the adjacent road surface 
from slumping into the channel thus 
formed. 

With the cutters still in place and 
the channel scraped out, leaving a 
rough surface for bonding, a mixture 
of 1 part white portland cement, 14 
parts coarse sand, and 3 parts of 
gravel or crushed stone, 4 to #-in. 
screen, is placed in the channel and 
struck off flush with the road surface 
with a tool which fits between the 
blades. The blades are then raised, 
the machine moved forward and the 
operation repeated. The cutter blades 
are so designed that they may be 
curved horizontally to conform with 
the road alignment. 

The advantage of this permanent 
traffic line, according to its manufac- 
turer, is that it requires no mainte- 
nance, as is the case with painted lines 
which wear out. 





Improvement Made in Concrete 
Road Tamper and Finisher 


An improved model of concrete road 
tamper and finisher has recently been 
developed by the Dunn Road Machinery 
Co., Conneaut, Ohio, and tried out on 
state highway construction work. The 
machine is powered with a two-cylinder 
8-hp. LeRoi gasoline engine, has traction 





speeds forward of 8 ft. per minute and 
reverse 30 ft. per minute, is equipped 
with a roller chain drive, and performs 
four operations: (1) striking off; (2) 
tamping; (3) screening; (4) finishing 
with belt. The operator can throw all 
four operations into action at one time 
or any one or any combination of the 
four. The equipment is manufactured 
to finish half-width or full-width roads, 
and is made in 16, 18 and 20-ft. sizes. 

The construction consists entirely of 
steel shapes and high grade castings 
with all high-speed bearings bronze or 
babbitt lined. The strike-off, driven 
transversely through a crank and con- 
necting rod with a variable stroke, is 
adjustable for crown and elevation. 
The tamper is driven by five eccentrics 
and has an adjustable stroke for vary- 
ing the pressure instantly as required 
for wet or dry concrete. The finishing 
screed is formed to the exact road con- 
tour and when in operation rests on the 
road forms. It has a 5-in. transverse 
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stroke and, being comparatively light in 
weight, is used only for smoothing the 
surface to the required shape and iron- 
ing out rolls and depressions. The belt 
has a transverse stroke and gives a 
final finish to the road surface. 

All controls are within easy reach of 
the operator who rides on the machine 
and has a complete view of the work 
as he travels over it. A _ transport 
truck is provided for- moving the 
finisher from one location to another. 


New Power Shovel on Market 


A new steam shovel has just been 
placed on the market. It is a 9-yd re- 
volving type machine, mounted on 
crawlers, as shown in the accompany- 





ing illustration, The shovel has been 
named the Massillon and is manufac- 
tured by Russell & Co., Massillon, Ohio, 
builders since 1842 of heavy steam 
and internal combustion engines, 





Control Improved on Power 
Shovel, Crane and Dragline 


The Northwest Engineering Co., 
builders of cranes, shovels and drag- 
lines, has added to the new “feather- 
touch” lever control, the device which 
shifts the clutches through the power 
of the engine, as described in this jour- 
nal Sept. 4, p. 401, a new arrangement 
of controls designed to increase the 
capacity of the machine by bringing 
greater comfort to the operator. 

A comfortable metal seat which 
folds out of the way when not in use is 
provided, the arc of the levers is 





shortened, reducing the length of the 
>ull, and the pedals work in and out 
like the clutch and brake of an automo- 
bile, and not up and down as is the 
usual practice. 

Special attention’ has been given to 
the pedals. They are wide and com- 
fortable to the feet and grooves reduce 
slippage. The angle at which they are 


placed permits the operator to remain 
seated; he never has to rise partly and 
stand on the small pedals. The entire 
control of the machii:. ‘ncluding steer- 
ing is had from the seal. 





New 15-Ton Gasoline Locomotive 


The latest addition to the line of gas- 
oline locomotives manufactured by the 
Milwaukee Locomotive Manufacturing 
Co. is a 15-ton machine furnished for 
all track gages from 30 to 564 in. The 
drive is by gear and chain, giving four 
speeds of 2, 4, 6 and 12 miles per hour, 
both forward and 
reverse. The frame 
design lowers the 
center of gravity 
to a point only 36 : 
in. above the rails, preventing pitching 
and rocking while the locomotive is 
traveling. Axles operate in roller 
bearings and journal boxes are dust- 
proof. A feature of the cab is its 
equipment with sliding wire-glass win- 
dows. 

The gasoline motor is a 6-cylinder 
unit with 53-in. bore and 7-in. stroke, 
designed for heavy duty and capable of 
developing 115 hp. at 1,000 r.p.m. The 
engine is also equipped with an auto- 
matic air cleaner and has forced water 
circulation and forced feed lubrication. 
The clutch is of the multiple disk type 
and.’*the transmission is .of the jaw 





clutch and gear type, the gears being 
always in mesh to eliminate possibility 
of stripping. From the transmission 
drive shaft to the axles power is 
transmitted by chrome vanadium steel 
roller ‘chains. The locomotive is 
equipped with a 12-volt electric light- 
ing and starting system, consisting of 
generator, starter and Westinghouse 
storage battery. 

In addition to its uses on general con- 
struction work, this locomotive is de- 
signed for service around manufactur- 
ing plants, coal and lumber yards, stone 
quarries, gravel pits, brick and clay 
yards, and for switching and spotting 
standard-gage freight cars. 





New 13-E Paving Mixer Complies 
with A.G.C. Standards 


In line with the concrete mixer stand- 
ards approved by the Associated Gen- 
eral Contractors of America, limiting 
pavers to three standard sizes—7, 15, 
and 21 cu.ft. of mixed concrete per 
batch—the Koehring Co., Milwaukee, 
has placed on the market a new 13E 
paver designed to comply specifically 
with the requirements of a unit of 
this size. The new paver has been 
built for speed. All operations of 
charging and discharging are fast— 
from the raising of the charging skip 
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with double cables, and automati.  »ep. 
ing of the water valve, to th. rick 
drum discharge and speedy plac» of 
the concrete by the boom and ' ket 
The forward speed of the traci: n js 
almost 2 miles per hour. 

All gears, except traction, a» ep. 


closed in a self-lubricating gea 
gears have machine-cut teeth a 
in a continuous oil bath. Becaise of 
this gear case frequent attention to 
bearings and their lubrication, wh; 







necessary, has _ been 


was formerly 
avoided. 

The machine is built with a low head 
frame—its height is 140 in.—which al- 
lows city operation unhampered by 
bridges, wires, grade crossings, etc. 
The width of the mixer is 106 in., mak- 
ing it suitable for the construction of 
half-width roads, an innovation de- 
signed to aid state highway depart- 
ments in keeping roads open to traffic 
during construction. The 13E unit can 
be equipped with either rubber- or 
steel-tired wheels or full length, self- 
cleaning multiplanes. A cam steering 
arrangement enables it to turn in its 
own length. These two types of trac- 
tion are suitable to either city or coun- 
try work. The mixer, its manufacturer 
points out, is small enough to be used 
to advantage on city jobs and is suff- 
ciently large and adaptable for use on 
highway construction. 


Roller Powered with 
Tractor Engine 


An addition recently made ta the line 
of road building equipment manufac- 
tured by the Good Roads Machinery 
Co., Kennett Square, Pa., consists of a 
light weight three-wheel road roller 
powered ‘by a Fordson gasoline tractor 
engine and built in 4- and’ 5-ton sizes. 
The new mach‘ne, known as the Mon- 





arch Cub, has its motor mounted in a 
built-up channel frame of structural 
steel with a drive of cut steel. sprockets 
and Diamond roller chain. _ The: result- 
ing traveling speeds are about one-third 
less than the normal speeds of the 
Fordson tractor. ye : 

. For breaking up road surface instead 
of rolling, each roller wheel may 
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equipp i with a set of 24 steel picks. 
Another accessory manufactured for 
this type of roller is a three-tooth 
scarifier attached to the rear end of the 
channe! frame and operated by a hand 
wheel. The teeth are spaced to break 





up a section of roadway 24, in. wide. 
Tiny Model Rig Will Drive Piles 
at Road Show 


Complete in all mechanical details a 
miniature pile-driving rig, consisting 
of models of a McKiernan-Terry steam 
hammer, a Mundy electric hoisting en- 





Size of Model Hoist Indicated by 
Watch Leaning Against It 


gine, and Lackawanna steel sheet piles, 
will be in operation at the Good Roads 
Show in Chicago, Jan. 5-9. The hoist, 
a single-drum machine 15 in. long, 10 
in. wide and 8 in. high, is equipped 
with a 4-hp. electric motor, giving a 
lifting capacity of 100 lb. at a rope 
speed of 30° ft. per minute. The drum 
has a diameter of 3 in. and is wound 
with three layers of 4-in. wire rope. 
The hoist model is lubricated by the 
alemite forced feed system. The ham- 
mer, which will be operated by com- 
pressed air from a tank, is one-eighth 
actual size, weighs 16 lb., and is 2% in. 
square and 11 in. long. The piling is 
in 2-ft. lengths with a web thickness 
of #: in. This working model ex- 
hibit will be at the booth of the Mc- 
Kiernan-Terry Drill Co., of New York. 





Single-Drum Reversible Gasoline 
Hoist for Building 


For large-scale building operations 
in cities where the noise and soot of 
steam hoisting engines are objection- 
able, the C. H. & E. Manufacturing 
Co., Inc., Milwaukee, has recently de- 
veloped a new single-drum reversible 
high-speed gasoline hoist equipped with 
a 35-hp, Waukesha engine. This ma- 
chine is intended for work which is too 
heavy to be handled economically by 
the company’s 15-hp. reversible gasoline 





hoists already on the market for oper- 
ating single and double cage material 
elevators. 

With the new hoist, illustrated here- 
with, a load of 2,000 lb. can be handled 
on the sheave wheel at a rope speed 
of 400 ft. per minute and a load of 
4,000 Ib. on the drum at 200 ft. per 
minute. The hoist is equipped also 
with a niggerhead and the engine is 
entirely inclosed by a_ sheet steel 
housing. 

The gears are machine cut, stub 
tooth, and the engine has an accelerator 
so that it may be speeded up before 
lifting the load. Clutches are of the 
cone type, of liberal dimensions, and 
the sheave wheel has a diameter of 
36 in. By pulling a pin the sheave 
wheel is allowed to run free on the 
main shaft, thus making the operation 
of the sheave wheel and the drum 
independent of each other. 


EEE 
Turntables for Road Trucks 


For handling both light and heavy 
motor trucks on road _ construction 
work, the Blaw-Knox Co., Pittsburgh, 
has placed on the market new models 
of a 1a4-ton and a 5-ton turntable. 
The smaller size for light trucks is of 
all-steel construction, with parts ar- 
ranged for easy assembling in the field. 








The turntable for the heavier trucks 
operates over the side forms and occu- 
pies a space of only about 8 ft, in 
width on one side of the road. It 
clears, in turning, forms up to 12 in. 
in height. The design of both types 
of turntable is shown in the accompany- 
ing illustrations. 


Bulldozer for Tractors 


A one-man tractor “bulldozer” and 
backfiller is a new product of the 
Baker Manufacturing Co., Springfield, 
Ill. It consists of a blade with frame 
built around the tractor, as shown in 
the accompanying photograph. The 
bulldozer is made for attachment to 


leading makes of tractors for use in‘ 


pushing dirt over fills, backfilling 
trenches, filling in around bridges and 
dams as well as for spreading and 
leveling city dumps. 

One outstanding feature of the equip- 
ment is the automatic lift which causes 
the blade to rise when the tractor backs 
up a distance of three or four feet and 
to lower when: the tractor moves for- 
ward. The blade is carried on a frame 
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which, when the tractor is in reverse 
gear, moves: on rollers along a track, 
running the blade vertically to a suf- 
ficient height to clear the dirt and 
prevent the pulling back of dirt when 
returning for the next cut. 

By means of small wings on the side 
of the blade it is possible to carry dirt 
a considerable distance in cutting down 
short hills and placing dirt in deep 
fills. One man operates both tractor 
and bulldozer, making it a labor saver 
over former methods of doing this class 
of work. The bulldozer is readily de- 
tached by pulling two pins when the 
tractor is to be used'for other work. 


V-Shaped Snow Plow With 
Extensible Side Wings 


Equipped with a V-shaped moldboard 
and a -pair of extensible side wings, 
giving a maximum spread of 214 ft., 
a new snow plow for attachment to a 
crawler tractor has been designed by 
the Wausau Iron Works, Wausau, Wis., 
for removing heavy falls of *snow from 
rural highways. A feature of the 
equipment is the curve of the cutting 
edge and moldboard sides which are 
designed to roll the snow back instead 
of pushing or “bucking” it. 

The device is supported by a steel 
framework which is hitched to the 
drawbar of the tractor. The plow 
proper is carried on combination run- 
ners and wheels, a large portion of the 
weight being carried by the tractor 
itself. The plow is adjustable as to 
height and can be set to clear the snow 
at the road surface or between this 
point and a height of 12 in. above the 
road. The moldboard is of 3-in. steel 
plate and is raised or lowered by means 
of two hand-operated jacks of the lever 





type. The side wings are adjustable as 
to spread and are held in place by two 
universal telescoping rod and steel 
tubes. 

The snow alone weighs 6,400 Ib. and 
its weight, with the wings, is 8,100 Ib. 
The equipment has overall dimensions 
of 20 ft. in length, 154 ft. in width, 
and 63 in. in height. 
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Light Weight Road Roller 

For rolling, scarifying, scraping or 
planing road surfaces the Galion Iron 
Works & Mfg. Co., Galion, Ohio, has 
introduced a new light weight three- 
wheel roller built in sizes of 3, 4 and 5 
tons. The machine is powered by a 
Fordson tractor engine carried by three 
point suspension in a_ full length 
channel frame. This unit is known as 
the Galion Junior and is driven through 





a train of steel gears permitting the use 
of all the speeds of the Fordson motor. 

For use between the front and rear 
rollers there may be attached a 6-ft. or 
8-ft. planer or blade adjustable for light 
or heavy cuts. A nine-tooth scarifier 
attached to the rear end of the machine, 
covering the full width of the roller and 
equipped with compression release 
springs, is another optional attachment. 
In the rear rolls there are tapered holes 
into which sets of plugs and spikes 
may be inserted for breaking up old 
road surfaces. The roller, the manu- 
facturer states, is capable of pulling a 
2,000-lb. road grader in addition to its 
other functions in construction and 
maintenance work. 


Feed-Water Pump for Mixer 


For use on bridge and general con- 
struction, where water for concrete 
mixing is not available from pipe lines 
at the site, the Marsh-Capon Co., 
Chicago, has equipped its 7-S mixer 
with a feed-water pump, shown in the 
accompanying illustration. This is a 
small rotary gear force pump with 
1}-in. suction and discharge; it weighs 


85 Ib., and has a capacity of 24 gal. 
per minute. For the convenience of 
contractors there has been provided a 
small pipe line with a cut-off valve 
running to the engine so that the latter 
may be supplied with water without 
the necessity of disconnecting the water 
line and then attaching it again. In 
case the contractor prefers it, the pump 
may be equipped merely with a hose 
attachment. 
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Business Side of Constructio:; 


F4CTS AND EVENTS THAT AFFECT COST AND VOLUME 


erence g/4Y 


Large Projects In Prospect 


The following represent just a few 
of the big engineering construction 
jobs on which bids are asked or will 
soon be called for. Further de- 
tails are given in the Construction 
News section of this issue, pp. 1 
to 9. 


Proposed Work 


Hall, terminal, hotel, etc., Chicago, 
Ill., for group of citizens and I. C. R.R. 
Co., $30,000,000. 


Trunk sewer, Toronto, Ont., covering 
6 sq. mi. of northern section of prov- 
ince, $10,000,000. 

Office building, New York, N. Y., for 
N. Y. C. R.R., $10,000,000. 

Street and road program, Wisconsin, 
appropriated by various counties, $5,- 
917,684. 

Extension of steel mill, Wingo Junc- 
tion, O., for Carnegie Steel Co., $5,- 
500,000. 

Paving, Clayton and St. Louis Coun- 
ties, Missouri, plan bond election, 
$5,000,000. 








Furniture store, Chicago, IIl., the 
American Furniture Mart Building 
Corp., $2,500,000. 

Water-works improvements, Knox. 
ville, Tenn., bonds voted, $2,500,000. 

Hotel, Canton, O., for L. Rogers & 
Co., $2,000,000. 

Paper mill, Ft. William, Ont., for 
Great Lakes Pulp and Paper Co., $1. 


500,000. 

Schools, Knoxville, Tenn., bond elec. 
tion in spring, $1,500,000. 

Coufthouse and jail, Clayton, 
for St. Louis County, $1,500,000 

Apartment, New York, N. Y., for 
One Thousand One Hundred and Seven 
Fifth Avenue Corp., $1,150,000. 

Dam, Lake Catonga, Que., for Que- 
bec Running Water Comm., $1,000,000 

Lodge, Des Moines, Ia., for Des 
Moines Consistory, $1,000,000. 


Mo., 


Bids Wanted on Big Jobs 


Paving, East St. Louis, Ill., W. McK. 
Brown, engr., $1,500,000. 

Sales Rooms and offices, Cleveland, 
O., for Motors Realty Co., $1,500,000. 

Y. M. C. A., St. Louis, Mo., B. W. 
Moser, $1,450,000. 





Street and Road Contracts Reported in Construction 


News in Last 


Street and road contracts of $25,000 
and more, as reported to Engineering 
News-Record, aggregated $430,321,000 
in 1924, compared with $381,097,000 in 
1923. Of this $15,105,000 was Canadian 
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work. Thus, according to this author- 
ity, this class of construction was 14 
per cent heavier than last year. Road 


contracts in 1923, in turn, exceeded in 
value those of 1922 by 8 per cent. 
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Heavy Building Lettings Boost Month’s 
Total 19 Per Cent Above November’s 


Rise Is in Both Industrial and Commercial Building— 
Principal Increases in Middle West 


Heavy gains in building awards 
boosted the December total 19 per cent 
above that of the preceding month, ac- 
cording to Engineering News-Record’s 
statistics. The gain over 1923 was 24 


per cent. . : 
The most interesting event was the 


heavy increase in industrial building 
contracts—from $18,000,000 in Novem- 
ber to $29,000,000 in December. One 
of the large projects was the $5,000,000 
blast furnace and power plant for the 
Central Steel Co. at Massillon, Ohio. 
Minimum costs observed in Construc- 
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tion News are as follows: Water-works 
and excavations, $15,000; other public 
works, $25,000; industrial construction, 
$40,000; commercial buildings, $150,000. 

Among the large contracts announced 
during the month were the following: 
A section of the Welland Ship Canal 
for $10,000,000; a $2,000,000 theatre in 
Detroit; a million dollar dredging job 
at Houston; a generating station at 
Cleveland to ‘cost $10,000,000. The 
largest foreign contract reported was 
a municipal development at Bogota, 
S. A., to cost $3,500,000. 


Engineering News-Record 
Construction Cost 
Index Number 


January, 1925 
December, 1924 
January, 1924 
Peak, June, 1920 


Jan., 1923 
Feb. 


Engineering News-Record’s Construction Cost Index 
Number advanced 1.82 points since last month, owing to 
higher costs of steel and lumber. The average rate 
for common labor is now 554c. per hr., against 564c. 
one month ago,and 54c. in January, 1924. Thus gen- 
eral construction cost is 4 per cent lower than one year 
ago and 23 per cent under the peak; it is 110 per cent 
above the 1913 level. 


Engineering News-Record 
onstruction Volume 
Index Number 


Next week Engineering News-Record 
will describe its new method of calcu- 
lating construction volume and will 
present a twelve-year tabulation of 
the new number, which will take the 
place of the one used heretofore. See 
table-of-contents talk. 


December, 1924 (4 issues of E. N.-R.)............. 128 
November, 1924 (4 issues of E. N.-R.)............. 108 
December, 1923 (4 issues of E. N.-R.)............. 101 


Engineering News-Record’s Construction Volume In- 
dex Number is 128 for the month of December, and 
135 for the whole of 1923, as against 100 for 1913. This 
means that the actual volume of construction in 1923 
(not the mere money-value of the contracts let that 
year) is 35 per cent above the volume of construction 
for 1913. Our monthly volume number, 128 for Decem- 
ber, 1924, contains the increment of construction and 
indicates the rate at which contracts are being let as 
compared with 1913 awards. 





VALUE OF CONTRACTS_LET IN THE UNITED STATES AND CANADA DURING DECEMBER, 1924 


New Middle 


England Atlantic South 
WN. br cse cia cee yak derek $350,000 $334,000 $294,000 
Sewers........ Py Nah cab ewe aut 53,000 5,505,000 354,000 
NN os aL ie cle cured Lak os binant 98,000 249,000 242,000 
Excavation, drainage and irrigation... ..... OTe wkecieen 700 
oe A ys Aenean ee 1,103,000 717,000 1,083,000 
Ep INS oo oo as kamecuaeek 3,261,000 2,000 775 
Commercial buildings.................... 9,451,000 25,478,000 1,698,000 
Federal Government...................-. 164,000 5,000 289,0 
URS iss oe aes yh eek wh cew hss keeeee 1,120,000 3,687,000 865,000 
De ee. 28a ab on 0-0 Baa Aedes $15,661,000 $38,267,000 $6,300,000 
OOM TIES ick 6nd 4c eat aka teh $10,801,000 $36,015,000 $11,991,000 
Entire year 1924 ........ io 151,556,000 604,576,000 208,071,000 


Middle West of Far United Grand 
West oe 


Mississippi West States Canada Total 
$1,576,000 $495,000 $73,000 $3,122,000 $1&,000 $3,140,000 
790,000 837,000 222,000 7,761,000 174,000 7,935,000 
570,000 912,000 411,000 2,482,000 159,000 
ake! re 167,000 1,973, 10,000, 11,973,000 
1,955,000 7,944,000 1,954,000 14,756,000 138,000 14,894,000 
18,886,000 1,768,000 1,115,000 27,447,000 2,087,000 29,534,000 
12,215,000 7,289,000 13,972,0c0 70,103,000 1,146,000 71,249,000 
95, 1,032,000 2 Sekt 
1,618,000 2,264,000 1,512,000 11,066,. 00 25,000 11,091,000 
$37,681,000 $22,649,000 $20,458,000 $141,016,000 $13,747,000 $154,763,000 
$23,937,000 $27,595,000 $13,655,000 $123,994,000 $6,163,000 $130,157,000 
431,039,000 340,622,000 266,669,000 2,002,533,000 102,923,000 2,105,456,000 





Labor Rates and Conditions Throughout the Country 


If the recent heavy volume of trans- 
actions in the stock market may be 
taken as a sign of confidence in the im- 
mediate future of business, so may the 
same indicator be pointing to the 
danger of price inflation. 

The latest findings of the National 
Industrial Conference Board are to the 
effect that the cost of living has risen 
only slightly (2.2 per cent) since mid- 
summer. 

At the same time the Bureau of 
Labor Statistics informs us that the 
hourly union wage rate on May 15, 
1924, was higher than in any preced- 
ing year. The accompanying table 
shows the May, 1924 wage gain com- 
pared with other years: 


: Above the month of May 
Per Cent Rise in the following years 
8.3 1923 
99.8 1917 
128.1 1913 
141.5 1910 
154.2 1907 


Part time schedules throughout 1924 
have greatly reduced average weekly 
earnings. This condition, however, is 
giving way to a steady increase in the 
number of hours of work per week. 

The U. S. Department of Labor finds 
that plastexers’ wages, for instance, 
are now 117 per cent above the 1913 
level. The carpenters’ rate is 110 per 
cent higher; the bricklayers’, 103 per 
cent; and that of unskilled laborers, 
134 per cent above 1913. Plasterers’ 
wages advanced 13 per cent; brick- 
layers’, 8.5 per cent; carpenters’, 7 per 
cent; and common laborers’, only 1 per 
cent during 1924. 

Local conditions as reported to En- 
gineering News-Record, follow: 

Atlanta — Present building trades 
wage schedule will hold for 1925. 

Baltimore—Starting off the new year 
with everything normal in the building 
industry. Present wage scale will con- 
tinue in effect. 


Birmingham—Advance of 10c. per 
hr. granted carpenters. Common labor 
situation a trifle easier owing to emi- 
gration of men from colder localities. 

Dallas—There is a surplus of build- 
ing laborers at the present time in 
Dallas. Common laborers may be had 
for 30 to 50c. per hr., against 40 to 
75c., one month ago. Wage scale for 
skilled men will remain the same as 
during 1924, inasmuch as about 40 per 
cent of all construction work is done 
on the open shop basis. 

Detroit—No definite indications exist 
that building trades mechanics will de- 
mand higher rates for next season. 

Los Angeles—Market over-run with 
certain trades owing to winter influx of 
migratory labor. Great variation in 
skilled mechanics’ wages, 

Minneapolis—No prospect that build- 
ing trades mechanics will demand 
higher rates for next season. No wage 
disputes and no unsettled strikes. 
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CURRENT BUILDING TRADES WAGE RATES PER HOUR 







(Higher rates indicated by +, decreases by —) 


ye Hoisting Hod 
Cities Bricklayers Carpenters Engineers Carriers 
ins. oid xeevii lst See $0.70 $0.70 $0.50 
Baltimore. 1.75 .90@ 1.20 1.00@1 .12 1.00 
Birmingham....... 1.00@1.50 +.35@.75 75@1.25 35@.50 
ns De Sie hie gies Stas 1.25 1.00@1.10 1.25@1.35 873 
NINE ic 56 kan ros rhc eos 1.50 1.25 1.25 923 
Rag aaa aS ya heey 1.50 1.15@1.25 1.10@1.25 1.00 
RN Geo 45. ote as te eae 1.50 1.25 +1.30 874 
a lig ah on Mild SRE dogs 1.50 1.00 1.00 .40@.75 
ss toes ecae ce ristes cs 1.624 1.123 1.123@1. 182 814@_.874 
ee ee Pe re ore 1 50 90@1.00 85@1.00 90 
RNG... cotta caswe 1.50 1.00@1.25 1.00@1.25 874 
Los Angeles......... .—1.00@1.25 + m. 100 —.75 —.90@1.12 
ee eee ere 1.124 874 874 714 
RENE. 36 Sho coreeeee. 1.00 65 625 45 
eer faye 1.25 .90 1.00 65 





New York... 50 
Philadelphia Eck 1.50 
Pittsburgh... 5 1.55 
St. Louis. . .. ; 1.75 
San Francisco. 1.25 
Seattle. . 1.25 








New Orleans—Structural iron work- 
ers granted advance of 124c. per hr. 
over old schedule. Wages of other 
trades will remain the same as in 
1924. 

New York—Building has been slow- 
ing down gradually in this city since 
mid-summer. Since Dec. 1 however, in- 
creasing construction cost has brought 
more prospective builders into the mar- 








1.31} 1.50 1.00 
1.124 1.02} 1.124 
1 37} 1.25@1 37} 1.00 
1.50 1 50@1 67} 1.15@1.25 
1.00 1.00 81k 
1.00 1 00@1.12} 1.00 





ket. The present wage schedule will 
prevail until Dec. 31, 1925. 

Philadelphia—There are no unsettled 
strikes or wage disputes pending. It 
is not expected that building trades 
mechanics will demand higher rates 
during 1925. 

Pittsburgh — Building craftsmen 
plentiful. No anticipated changes in 
wage schedules. 








Structural 
Pile Iron Common 
Drivers Workers Labor 
ao $0.75 $0.25@ 39 
$0.65 1.124 ‘0 
Linh .75@1.25 24@ 40 
1.0 1.25 S0@.57 
1.25 1.25 s 
1.25 1.25 75@ 824 
1.00 1.374 873 
874 1.00 . —30@ 50 
.85@1.00 1.12} 60@ 75 
1.00@1.12 1.00@1.12} so@ 75 
+ .87} 874 50 
Se 87} 50@_.55 
.50 65 25@.30 
80 +1.124 .35@ 40 





1.00@1.124 1.31} .623@ 75 
1.00 1.124 .40@ 45 
ee 1.374 70 

+1 50 AS 774 
1.00 1.124 .50@ 55 

1.00@1.12} 1.124 —.50@ 624 








St. Louis—Pile drivers granted in. 
crease of 25c. per hr. over old scale; 
1924 rates hold on other trades. 

San Francisco—No change in wage 
line-up. 

Seattle—Some unemployment still 
exists but condition does not affect 
skilled trades. Common laborers paid 
a minimum of 50c. per hr., against 
624c., formerly. 





Monthly Prices of Construction Materials 


The upward trend in materials’ 
prices continues. Advances are 
noticeable in pig iron, scrap, railroad 
spikes, light rails, steel bars, struc- 
turals, concrete aggregates, paving 
materials and paint stuffs. Cast-iron 
pipe demand is better, but prices 
have not yet started to rise. Though 
declines predominate in the lumber 
market, increasing firmness is devel- 
oping in the northern sections of the 
country. 


Pig Iron—Recent wage advances in 
the Connellsville coke region have 
added at least $1 per ton to the cost of 
pig-iron production. Price of delivered 
iron is about $1 per ton above a month 
ago. 
Railway Supplies—Active demand for 
rails and other equipment. Principal 
advance in track supplies is rise of $2 
per ton in standard spikes. This is the 
second advance of the kind in two 
months. 

Pipe—There is considerable demand 
for cast-iron pipe in the current 
market. Price firmness, however, has 
not yet developed. The slight decline 
in sewer pipe and clay drain tile is 
seasonal. Wrought-steel pipe firm at 
present levels. 


Ups and Downs of the Market 


Road and Paving Materials—Unsea- 
sonal advances, developing in these 
materials, are as follows: Slight rise 
in road oils in the South; higher 
asphalt prices in Philadelphia, Los 
Angeles and Birmingham; increased 
cost of granite blocks in New York and 
wood blocks in New Orleans, during the 
month. 


Sand, Gravel and Crushed Stone— 
Gravel is up 25c. per cu.yd. in the New 
York district, compared with a month 
ago. A slightly easier situation pre- 
vails in the South. Sand advanced 25c. 
in New York, 50c. per cu.yd. in New 
Orleans and 15c. per ton in Birmingham 
since December 1. Low temperatures 
will cause further firmness, particularly 
in the North. Of all the concrete 
aggregates, crushed stone shows the 
least tendency to fluctuate. A rising 
tendency, however, is reported in the 
South. 


Lime and Cement—The lime situa- 
tion is one where advances balance the 
declines. Cement remains stable as 
it has for the past year or more in the 
Eastern states; reductions averaging 
10c. per bbl. are reported in various 
parts of the West. 


Brick and Hollow Tile—The present 
trend of clay products’ prices is down- 
ward. This will probably result in a 





strong upward turn in less than sixty 
days, at which time active buying for 
spring construction will begin. 

Structural Steel—Nothing much is 
being quoted under $2.10 per 100 Ib. at 
Pittsburgh for either bars or shapes; 
plates are about $2. This is equivalent 
to a rise of 25c. per 100 lb. in one 
month. The advancing tendency of 
steel is due more to fear of continued 
upward trend in prices than to possi- 
bilities of scarcity at the mills or ware- 
houses. 

Lumber—Demand, particularly for 
yellow pine, shows an improvement not 
usually present at this time of the year. 
About the only slow moving material 
on the market now is plaster lath. 
While price declines predominate, there 
is increasing firmness in pine, fir and 
hemlock in many sections of the north- 
ern half of the country. 

Linseed Oil—Raw oil is now $1.17 
per gal. in’ 5 bbl. lots f.o.b. New York, 
against $1.11 one month ago. The rise 
is characteristic of the entire country. 

Iron and Steel Scrap—Average rise 
of about $2 per ton since December, 
due to incerasing demand and higher 
iron and steel prices. 

Red and White Lead—Rise of ic. per 
Ib. occurred during the month, owing 
to higher prices of non-ferrous metals. 
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ee SST _ 
Prices advance since last month are indicated by heavy type; declines by it alics 
pIG IRON—Per Gross Ton f.0.b.: ’ BUTT WELD, EXTRA STRONG, PLAIN ENDS 
CINCINNATI Jan. 1! One Year Ago Sn s-. rerEeas ° sot PONTE eecue 30 4 
No. 2 vuthern (silicon 2. 25@2. 75)... $24.05 $25.05 Fs ” 
Nort » Ws res crn os ee eae a as 22.77 24.00 LAP WELD, EXTRA ee PLAIN ENDS 
Sout! n Ohio No. 2 (silicon 1.75@2. 25). 22.77 24.00 eS 53 42 23 9 
: ; 2} to 4. 57 46 ; 29 5 
NEW YORK, tidewater delivery 4} to 6.. 56 ‘| oe to 6. 28 14 
Southern No. 2 (silicon 2.25@2.75)........ 30 25 28.00 7 and 8.. 52 394 7 and 8. 21 7 
= 9 and 10. 45 32) 9to 12. 16 2 
BIRMI NGHAM Il and 12.... 44 314 
No, 2 Foundry (silicon 2.25@2.75).. 70.00 22 00 slat acta cat i 
PHILADE ~ PHIA WROUGHT PIPE—From warehouses at the places named the following dfs- 
astern Pa., No. 2X (2,25@2.75 sil.... 24.28 24.25 counts hold for steel pipe: aici: Maina 
a ay ia No. 2 ~— 2.25@2.75).. 23 26 eae New York ¢ Chicago Birmingham  8t. Louis 
> team, 22.75 24 00 1 to 3 in. butt welded.. {0% 59I% 62% 49% 
: 2} to 6 in. lap welded... 44 56 % 59% 46% 
CHICAGO ————-—-—Galvanized 
No. 2 Foundry Local (silicon 1.75@2. 25). 22 00 24.50 ‘New York Chicago Birmingham St. Louis 
No. 2 Foundry Southern (silicon 2.25@2. 75). 25 .55 27.00 1 to 3 in, butt welded... 34%, 48° 504%, 369%, 
PITTSBURGH, including freight charge from the 2} to 6 in. lap welded... - 3% % 47% 33% 
Valley Malleable fittings, Classes B and C, banded, from New York stock sell at list 
No. 2 Foundry Valley nee 1.75@2.25).. 3.2 eo plus 4%; class A, plus 23%. Cast iron, standard sizes, 36% off. 
Bath. tiaten apse teeee ters Over BE %97 | : —— - 





SCRAP—The prices following are f.o.b., per gross ton paid to dealers and 


eae New York Chicago Birmingham 


No. | railroad wrought............. $16.00 $16.50@17 $13@14 
Move ANE asso eet Ths ss eens 13.00 16@ 16.50 14@15 
No. | machinery cast............... 16 .00 19@19.50 16@17 
Machine shop turnings.......... ig 11.00 12@12.50 7e° 
Cast DEINE. 6. i siasic veces ss sac tues 11.00 14.25@14.75 15@16 
Railroad MONE Sona vc de cone es 15 00 20@ 20 . 50 ! 19 
aA ORME oc a eine Horak 30 16 .00 20@ 20.50 17.00 
Re-laying rails. . hg hd ate 22.00 26@ 32 26.00 
Heavy melting steel... 15.00 17.50@18 18@19 


*Per net ton. 





oo 


Railway Supplies 





STEEL RAILS—The following quotations are per ton f.o.b. for carload or 
larger lots. For less than carload lots 5c. per 100 lb. is charged extra: 


-——Pittsburgh——. 
One __— Birming- St 
Jan.! Year Ago ham Chicago Louis 


Standard bessemer rails.... $43.00 $43.00 $43.00 $43.00 $46@49 
Standard openhearth rails.. 43.00 43.00 43.00 43.00 48@52 


Light rails, 8to 10Ib...... 36@38 45.00 2.00* 36@38 ze 
Light rails, 12 to 141b..... 36@38 45.00 2.00* 36@38 2.05@2.15 
Light rails, 25 to .” lb.. 36@38 45.00 2.00** 36@38 1.95@2.10 
Re-rolled rails.. Sat a ee ae SS eee 

*Per 100 lb. 


RAILWAY TIF’ —For fair-sized orders, the following prices per tie hold: 


6 In. x 8 In. 7 In. x 9 In, 
by 8} Ft. by 8} Ft. 
Chinese, WM oi eerie dick inuevets 6 $1.60 $2.00 
Chicago, (creosoted) — Wek. 1.70 2.10 
San Francisco.. . _Green Douglas Fir... .. . 84 1.14 
San Francisco, Empty Cell fiteusnied, a Fir 1.70 2.25 
St. Louis, White Oak, plain.. 1.20 1.40 
St. Louis (creosoted) ‘@inc treated).. ; 1.60 1.90 
St. Louis, Red Oak, plain... ee 1.10 1.30 
St. Louis, Sap pine-cypress........ a .95 1.15 
St. Louis, yellow pine....... 1.00 1.30 
Birmingham, White Oak........ ra ; 1.25 1.45 


TRACK SUPPLIES—The following prices are base per 100 Ib. f.o.b. Pitts- 
burgh for carload lots, together with the warehouse prices at the places named 


——Pittsburgh——. San i iBir- 
One Year Fran- ming- 
Jan. 1 Ago Chicago St. Louis cisco ham 
Standard spikes, #s-in. 
and larger.......... $2.90 $3.00@3.15 $3.45 $3.55 $4.35 82.80 
Track bolts,.......... 3.35@ 4.00°4 0004 25 4.45 4.55@4.90 5.85 4.00 
Standard section angle 
DOI. 5s sncaneaeres 2.75 2.75 3.30 3.40 4.00 2.85 
*Mill 








Pipe 


WROUGHT Syste following discounts are to jobbers for carload lots 





at Pittsburgh mill 
AP BUTT WELD i 
Inches Black Gal. Inches Black Galv. 
to Scan ees 50} 1 to I} 30 13 
LAP WELD 

ee fac 4 es aes 23 7 
B bo 45 cccsaes 59 47 A ts 26 i" 
dang a te eee 35 ai 710 te Lgoe ss 3 i 
Wand 12, 32227 re Bane ob aaa 


CAST-IRON PIPE—The following are prices per net ton for carload lots: 
—_ a York ————~ 


Birmingham Pittsburgh Dec. 4 One Year Ago 
4in.. . $44.00 $56.50@57.50 $60.60@61.66 $67. 10@ 68 60 
6 in. and over. . 40.00 52.50@53.50 55.60@ 56.60 62.10@63 60 
Chicago St. Louis San Franciseo 

ee $51.20@52.20 $52.60 $57.00 


6 in. and over. 47. 20@ 48. 20 48.60 53.00 
Gas pipe and Class “A,” $4 per ton extra. 


CLAY DRAIN TILE—The following prices are per 1,000 lin.ft.: 
-——New York——. 


One Bir- San 
Size, In. Jan,! Year ae St. Louis mangham Francisco Dallas 
oie . $48.00 $45.00 $40.00 $45.00 . $73.00 
ee 50.00 55.00 . 40.00 56.00 $76.50 110.00 
. 70.00 80.00 ied 80.00 97.75 118.00 
 . 92.00 105.00 70.00 194.00 127.50 150.00 
. 160.00 170.00 170.00 170.00 212.50 210.00 





SEWER PIPE—The following prices are in cents per foot for standard pipe in 
car load lots, f.o.b., except as otherwise stated: 


San 
NewYork Pitts- Birming- St. Fran- 
Size, In. Delivered burgh ham _ Louis Chicago cisco Dallas 
3 .. $0.09 $0.10 “noe $0.12 
4 ate .09 10 30.10 15 $0.15 
5 ead 135 149 Jan .18 18 
6 $0.21 .135 149 14 .21 .21 
es assy cn eae 85 21 a: oe 30 .325 
10. 52 315 347 315 42 .476 
Miss seen uwe .67 .405 455 . 405t 54 .612 
Sede a. ssa aes oe 1.14T 54 67 ‘Sot 1.02 
Be Bata wie aha ks 1.4607.) .23 85 945 1.32 1.53 
20.. 1.98t .90 Sd Reese ns Lee wae 
22... 2.65¢ 1.20 Ppt? as ae elie 1.564 
BM Och kee 2.97¢ 1.35 1.50 1.62t 2.16 2.04 
a. 4.65¢ 2.665 2.70 2.45¢ 3.00 3.34 
30. 5.16¢ 2.952 3.00 3.00¢ 3.60 4.06 
WINE i ktS coreeka 6.98t 3.96 4.00 3.55t 4 4.99 
36. 8.00t 4.51 4.55 3.95¢ : : 5.42 
‘ 3 5 8 12 24 36 
Boston.. cater G5”) ee ~ 21 $0.35 $0.70 $2.25¢ 86. 50t 
Minneapolis. i iang ihn Se Seman 72 2.55¢ 5.66T 
Denver.. jae es . 135* .18* .27 .47 1.70 . % 
Seattle...... cat 4 Se 35 .72¢ = 2. 604 ca 
Los Angeles. . 1625 195 275 495 1.65 ; 
New Orleans........... .118* .177* 295 601 1,191 . 
Cincinnati.. aos . 105 1575245 .4725 1.575 4.715 
RG os... seen segs .10* .15* .28 4% 1628. 
Montreal.. oe t4t . 68f 45 .70 1.35 oath ; 
RE ea Co 0.93 . 1395 .217 -4185 2. 115¢ 5.535t 
Baltimore...... rot tt . 166 .259 .499 1.665 4.92 
Kansas City, Mo.. . 15* at? 335 -52t 2.09t 4.00F 
Philadelphia. . A 12 18 .28 54 1.80 4.61 


*4in., 6-in., ‘94n., reapestively. tDouble Strength. {3-in. special. 





Road and Paving Materials 


ROAD OILS—Following are prices per gallon in tank cars 8,000 gal. mininum 
f.o.b. place named: 
Jan. | One Year Ago 


New York, 45% asphalt. . (at terminal)......... $0.07 $0.053 
New York, & a ne. _. (at terminal)......... .0725 .052 
New York. b ......,. (at terminal)........ .075 06 
New York, ny (at terminal)......... .075 06 
coe York, _ liquid peobalt.. . fat arte Saks G 075 -048 

° t: Louk, OS a asphalt... ietdeks Su ckhhe Ks ae ‘ 

t. Lou t rhe wi aals mio dow ’ 4 
ieee. <3 nha lapweges a .0495 inekahu ath 
Dallas. 49% easetos ae oan case 0495 .0495 

See ies cs Gee Cede aR REDS oy 0455 ~ 


.06 
inn Nasties binder, per ton.................0-. 11.00* 9. 
* F.o.b. Oelum, Cal. Freight to San Francisco, 80c. per ton. 


‘ 
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ASPH.uLT—Price per ton in packages (350-Ib. bbls. or 425-Mb. drums) and in 
bulk in carload lots, f.o.b. points listed: 


Package Bulk 
New York (Merican).. $23.00* $18.00 
nm (Merican). : 21.00 16.00 
Chicago (Stanolind).. : 21.00 15.00 
San me fod. refinery, Oleum, Cal....... 17.00 11.00 
Dallas (Tewas)............- +--+. 0022000003. 27.10 21.10 
Seattle, “D”’ oR California, I. 0.b. Richmond... 22.25 20.50 
Denver (California).. 24.00 mee 
Minneapolis, /.0.b. Twin Cities (Stanolind). 25.10 19.10 
NS ie See a dna 55> li bade gee aeee 28.50 23.50 
rR ee oe POS Bia aes ees 18.00 14.00 
Montreal en... cis kaeaoae 28.00 21.00 
TN TS Tee rete ee tee 32.00 28.50 
Detroit (Mezican). : ; vacus ¢bemneuneen 22.00 18.00 
Cincianati (Kentucky Rock). rae , eek c4ne abe im 11.65 
Maurer, N. J. rams... aminesee ss 28.00 26.00 
Maurer, N. J. een) sine lap ag ate Stee apae tw 20.50 17.50 
Philadelphia (Mezican)..... . aah Ree 20.00 16.00 
Kansas City aoe. ; : 27.30 25.30 
Los Angeles (““D”" grade, California).. ae 10 12.00t 
Birmingham (Merican).. 5 ; 2.00 29.00 
‘Zew Orleans (Merican) ; Sha 23.00 17.00 
*In drums. tf.o.b. El Segundo Refinery. 


NOTE—Barrels or drums are optional in most cities. About 6 bbls. to the 
ton, and from 4 to 5 drums; 200 to 300 gal. to the ton. 


PAVING STONE— 


New York (grade 1). . 5-in. granite, 30 blocks per sq.yd. $135.00@142.00 per M. 
Chicago. . dressed 





J About 4x8x4 dressed... .. per sq.yd. 

\ About 4x8x4 common..... per sq.y 
San Francisco. “—_ block 4x7x8........ 70.00 per M. 

in. nite 

ease As, cS akinesia (tae ears } ....192.00 per M. 
Atlanta. .... a eae GG. scbna<s suse s 2.50 per sq.yd. 
Ey eee ee 5-in. Granite...... 3.00 per sq.yd. 
Baltimore. . Granite....... .... 2.85 per sq.yd. 
Montreal... sees 104.75 per M. 
New Orleans. Granite, 4x8x4............ 3.25 per sq.yd. 
Cincinnati.. errr er re 135.00 per M. 
St. Louis. .... a eat ta oe ee 1.65 per sq.yd. 
Kansas City... MMGcs voces chutous . 4,00 per sq.yd. 
Philadelphia... . Gates oi eF8 55s 3. 25@4. 25 per sq.yd. 
Minneapolis. . Sandstone.. 2.74 per sq.yd. 
FLAGGING— { Bronx, 4 ft. wide.. $0.22 per sq.ft. 
New York.. 22 per sq.ft. 


Queens, 5 ft. wide.. . 24 per sq, ft. 
6x24-in. cross-walk... . 1. 20 per lin.ft. 


| Manhattan, 4 ft. wide. 
We, Sc v.05 ah c0c8 ..+-. per lin,ft. 















CURBING—New York: Bluestone per lin.ft., 
85c.; 5x20 in., Queens, 90c. St. Louis: Class * 
90c. per lin.ft. 


f.o.b. e New York, 5x16 in.. 
‘A” straight, delivered, 5x16 in., 


eS 


WOOD BLOCK PAVING— 


Size of Block Treatment Per Sq. Yd 
New York (delizered)............... 3 16 $2.39 
New York (deli ered)... : ; 3 16 2.67 
Chtoags.. ¥ ~ ? 2.60 
cago ce oie 
Chicago. . 3 16 = 
St. Louis... .. 3 16 2 
St. Louis... .. Sanebias 4 16 2.70 
Seattle... ... 16 Off market 
Minneapolis. . 3 16 2.75 
CR ont ceceu ccs sehAseuhaskes 3 16 2.00 
NR ia wks chain Ske RES EES 3 16 2.20 
ss ci acNne ea éoe es oee 3 16 2.30 
erry ree 4 16 2.4 
a cna ign 4 Sea ee Ree aes 4 18 3.90 
Ne puns dauR Se ane BT) 16 None used 
CD a5 5 wisgdicnd-sewbh net suk + 16 4.50 
ED oe ska ei wn kakheken coe 3 16 1.94 
IS, eaters ee ee a 16 . are 
— < 34 16 2.38 
Kansas a a 16 3.95 
Philadelphia. a 16 None used 





Construction Materials 


SAND AND GRAVEL—Price for cargo or carload lots to contractor is as 
follows, per cu.yd.: 





pa = Grave) -———— 

—Ih In.—— ——?} In.—— ——Sand———~ 

One One One 
Year Year Year 

Jan. 1 Ago Jan. 1 Ago Jan.! Ago 

New York (alongside dock).. $2.25 $2.00 $2.25 $2.00 $1.25 $1.25 
Denver... 1.90 1.90 1.90 1.90 1.00 1.00 
ls 3.00 2.00 3 00 2.00 3.00 2.00 
St. Louis... 1.45¢ 1.40t 10.45¢ 1.45¢ 1.18f 1.20t 
Seattle...... 1.50 1.25 1.50 2 S.A 
Dallas. . 2.38 2.38 2.38 2.38 2.00 2.00 
Minneapolis. ..... . Lo | 63.a: UALS. US I. lle 
Cincinnati........... 1.40 1.35 06 62. 1.308 3.2 
Francisco... . . . 2.15 2.15 2.15 2.0 ie AS 
ud ah whe Sales Bake 1.50¢ 1.40t 1.50t 1.40 1.00¢ 1.10f 

New Orleans............ 2.63 2.85 2.63 2.85 1.758 1.25 
Los Angeles.. 1.50* 2.50 1.55 2.50 [St 1.75 

Sits C4 saunas oo We 1.90t 1.75t 1.90 1.75¢ 1.40 1.2 
Detroit... . 2.02 1.62 2.02 1.62 1.62 2.02 
Baltimore. . 1.40 1.40 1.60 1.60 90. 0.70 
SEs ans o> omnes Fe) 8.2 Uae ae ee eee 
Birmingham 2.00 : 2.00 , 1.45¢ 1.30 
Philadelphia... . . bes 2.10 2.15 2.10 24 “ES te 
ity.. 2 4.00} ; ee ass 0.66* 0. 66* 

New York—Grite, s, $2. 25 per cu. yd.; ready mixed, $2.00. 

Los A: anekey -tetlaks Weeds mak: the pate abl Chaiaied ti lena 


* At pit. t Per ton. 
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CRUSHED STONE—Price for cargo or carload lots f.0.b. city, 












otherwise, is as follows, per cu.yd.: . 
Jan.) ‘One ¥, Ago J a 
an e Year an. 1} One ve 
New York.......... aoe $1.65 $1.85 ee 
CN cg cc cavetes 3.00 2.00 3.00 2.00 
St. Louis. 1.75* 2.25* 1.75* 2.258 
Dallas...... ie 2.40 2.83 2.83 2.83 
San Franciscc.. 2.15 2.15 2.15 2.15 
OR a cies ace 6 1.60* 1.55* 1.60* 1.55* 
Minneapolis... ... . 1.75 1.85 1.75 2.00 
Kansas City...... 1.50 1.50 1.50 1.50 
Denver ieeekeress 2.50 3.50 2.50 3.50 
Ras $005 ai Met hha es 3.00 3.00 3.00 3.00 
BOA. iss eset 2.00* 1.90* 2.00* 1.99% 
Cincinnata 1.90* 1.65 1.90* 1.65 
Los Angeles 1.65* co 1.75* 
Detroit... . et 1.70 1.75 1.70 1.75 
Baltimore... . 2.50 2.50 2.55 2.55 
"Ree: ae 1. 80* 1.80* 2.25* 1.90* 
Philadelphia............ 2.10 2.15* 2.10 2.158 
OR ac acnsen eds eee 2.85 2.85 2.85 
COUN. ccs cenees :: ae 3.25* 3.25* 3.258 
Birmingham............ 2.00 ee 2.00 
*Per ton. 
CRUSHED SLAG—Price of crushed slag in carload jot, per net ton, : at plants. 
1}-In. ET Roofing Sand 
Youngstown District.. Lib 5 $1.35 $2.00 $1.25 
Steubenville District............. 1.25 1.30 2.00 1.30 
Ironton District................ 1.40 1.40 $00 1.40 
Easton, Catasauqua, P, ie a 2.50 
em, Mish 5.5035 1.00 1.20 * 
Buffalo, N. Y., and Erie, P 1.25 1.25 2.25 1.25 
Cleveland, Ohio............... 1.30 1.30 1.30 1.30 
Fastern Pa. and Northern N. J... 1.25 1.25 2.50 1.25 
Western Pennsylvania........... 1.25 1.25 2.50 1.25 
Longdale and Glen Wilton, Va... . 1.25 1.25 2.50 : 
i RE a ae ae 1.25 1.25 1.50 1.25 





LIME—Warehouse prices: 


camravnee, oa. Som Fine per Barrel— 





Finishing Common 

New York. $18. 20° $12°000313. 10 ‘Be ingot $2.59@ 3. 69+ 
ee Se 20.00 ‘ 1. 50+ 
St. Lous. 24.00 20.00 18.75 
Roston.. 20.00 15.00 "3.90* 3.158 
SR ro ac ee ws 20.00 aoe deer 185+ 
Cincinnati,.......... 16.80 14.30 13. 403 
San Francisco....... . 22.00 ig pag ioe ergy 1.607 
Minneapohs. Se 21.00 (white) 1.60t 1.35t 
er aa! ee) eat 2.70¢ 
eS ane Sees: (2 Bead a 17.003 
Seattle, paper sacks a oe. sagen 2.80 

cee scan caeea sk ceed 8 -3S 2.70t 


24.00 ‘ 2.00t 

Philadelphia. 23.00 bec 
Kansas City 19.50 17. 50t 15.00 
irmi 00 2.10+ 1.75+ 


20. 15.00 
+Per 180-Ib. bb]. (net). 

uotes brown common lum 

New York quotes hydra 


irmingham 
*Per 280-lb. bbl. (net). 


tPer ton—Refund of 10c. per 
lime; Kelly Is. white is $1. 80, 
lime * ‘on cars” in paper sacks, 


bbl. Minnea; 
Shebo $1.70. 


lump lime “alongside dealer’s dock” or ‘‘on cars." 

NATURAL CEMENT—Price to dealers per bbl. for 500 bbl. or over, f.0.b. 
exclusive of a Jan. 1 One Year Ago 
Minneapotis ( MD io ¢inepud ee caer eREs 2 $2.80 2.80 
ee SE SSS ee re 1.50 1.50 
CIEE MEP oar nos Udine ay ve ceeecsen ev eed 1.72 1.72 
EE Ee ee ee pee 2.50 2.80 
le PT IIT n'a 9's bs cb o¥-08 08% 004 e404 0.06 oe 2.35 2.25 
Birmingham (Magnolia) poszzolan cement............ 2.25 2.10 


PORTLAND CEMENT—Prices to contractors per bbl. in carload lots f.0.b. 
points listed without bags. Casb ———- not deducted. 


1 One Month One Year Ago 
New York, del. by truck....... 32 50@2. 60 $2.50@2. $2. 50@ 2.60 
New York, ) ongeee dock to 
dealers. 2.15 2.15 2.15 
2.33 2.33 2.33 
1.673 2.673 2.63 
2.10 2.20 2.10 
2.19 2.19 2.19 
2.39 2.39 2.41 
2.40 2.40 2.37 
2.31 2.41 2.31 
2.25 2.35 2.25 
2.19 2.19 2.19 
2.27 2.37 2.27 
2.38 2.44 2.38 
2.29 2.39 2.29 
2.20 2.30 2.20 
2.61 2.61 2.61 
2.40 2.80 2.40 
2.42 2.42 2.42 
2.84 2.84 2.84 
2.65 2.65 2.90 
2.05 2.05 2.05 
2.35 2.35 2.35 
2.87 2.47 2.41 
2.60 2.60 3.16 
2.90 2.90 2.50 
2.40 2.40 2.80 
2.07 2.07 2 27 
1.80 1.80 2.25 
2.41 2.41 2.4) 
2.42 2.42 2.42 
2.36 2.45 2.38 
NOTE—Bags 10c. each, 40c. per bbl.; 20c. each in Canada, 80c. per bbl. 
Current ae oe barrel in carload lots, without bags, to contractors: 
Buffington, Ind ic. 2 EN BEG Ban. Vaccecees $2.05 
SR Roos 6a s.nic sa nre'e 1.95 pA isvocessesieess- 1.95 
Steelton, Minn................ 2.00 Hannibal, Mo............... 2.05 
Fordwick, MG ca cr atncdineecee 3-03 Le igh V: _ Distriet cs i % 
SENN svn onan cence econ 0 yandotte, Mich............ . 
OP OS eee 1.95 ME Gide axee's b 2.00 
asee Cisz, Io ark cated cones 2.00 City, Tenn.......... 2.05 
SR icdk eV esvendh'ons ene 2.05 SE 2,05 











».b. 
\go 
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TRIANGLE MESH—Price per 100 sq.ft. in carload lots: 
PLAIN 4INCH BY 4INCH MESH 

Weight in Pitts- _ Bir- 
Style Pounds - burgh mingham s d 
Number 100sq.ft. Mill Mill New York St. Louis Dallas cisco 


032 22 $0.97 $0.95 $1.39 $1.04 $1.13 $1.22 
049 28 1.23 1.20 1.76 1.32 1,38 1.52 
068 35 1.51 1.47 2.16 1 62 1.67 1.87 
693 45 1.94 1.90 2.77 2.08 2.u0 2 40 
126 57 2.39 2.35 3.45 2.57 2.55 2.97 
153 68 2.86 2.80 4.11 3.07 3.15 ithe 

180 78 3.28 3.25 5.70 3.52 3.47 EAN A 

245 103 4.33 4.25 6.21 4.65 4.58 3 

287 119 5.00 4.90 7.19 5.38 5.26 6.23 
336 138 5.80 5.70 8.35 6.23 ee ae iin 
395 160 6.72 6.60 9.65 7.22 PONE So. - as bes 

PAVING 

036P 17 $0.74 $0.72 $1.06 eee Gee. -- énewe 
053P 24 1.04 1.02 1.50 1.12 CS gla er a 
072P 31 1.32 1.29 1.90 1.42 See ade 
097P 40 1.70 ako 2.45 1.83 Spree 
049R 24 1.04 1.66 tnt 1.12 SE ob aes 
007K 31 1.32 sate 1.42 ae ee, 
089R 40 1.70 ‘ 1.83 Bed ade 


In rolls, 48+, 52-, and 56-in. wide and in 150-, 200- and 300-ft. lengths. Gal- 
vanized is about 15% higher. Size of roll carried in New York warehouses, 


48 in. wide x 156 ft. long, or 600 sq.ft. 


EXPANDED METAL LATH— Prices in carload lots per 100 yd, for painted 
are as follows: 


Weight Bir- 3 San 

in pounds New York mingham St. Louis Francisco Dallas 
2.2 $21.00 $22.00 $19.00 $24.00 $23.50 
2.5 23.00 23.00 21.00 26.00 25.00 
3.0 27.00 26 00 24.50 30.00 28.50 
3.4 29.00 28.00 ee, & oti eaeghe 31.00 


BARS, CONCRETE REINFORCING—Current quotations per 100 Ib.: 
ROLLED FROM BILLETS 
‘Warehouse, Uncut 








Pitts- San 
burgh Bir- New St. Fran- 
Inches Mill mingham York Chicago Louis Dallas __ cisco 


} and larger. . $2.10 $2 25 $3.24 $3.00 $3.15 $3.38 $3.35 
i eae 2.20 2.35 3.34 3.10 3.25 3.43 3.45 
ao 7, haan 2.30 245 3.44 3.20 3.40 3.48 3.55 
i ; 2.50 2.65 3.64 3.40 3.70 3.63 3.75 
es s 3.10 3.25 4.24 4.00 4.35 3.78 4.35 
For size and cutting extras, manufacturers and distributors, see bar card of 


July 15, 1923. 
ROLLED FROM RAILS 
Bir- St. Bir- 8t. 
mingham Louis Dallas mingham Louis Dallas 
tand larger... ...... $2.85 $3.08 Risch aise s $3.40 $3.30 
fin coast 2.95 342 ee Peas 4.05 3.48 
i. “5 ee oe aba Se Se akent Saud 





BRICK—Contractors price per 1,000 in cargo or carload lots is as follows: 
————— Common 








ne One Year —Paving Block— 

Jan.1 Month Ago Ago 3-inch* 4-inch* 
New York (del.)....... $18.00 $18.00 $23.65 $44.00¢ $51.00T 
New York (at dock)... 15.00 15.00 20.00 ie cate Fe 
CONG. «io Fcck Sain os PROD, eS waes 11.00 50.00 50.00 
St. Louis, salmon..... . a 16 “> 16 Seen on iss 40@ 42.50 
Denver, salmon....... 12.00 12.00 RE Sieg niles 
i Sr ee core 11.60 12.10 11.60 35.00 
San Francisco......... 14.60 15.50 15.50 ee yo 
Los Angeles..........- 13.00 15.00 14.50 (not used) 
Boston (del.).......... 21.00 21.00 21.00 47. 55.00 
Minneapolis (del)... .. 15.00 15.00 MONE ae 
Kansas City.......... 14.50 14.50 16.50 (no market) 
Get. osc Stee 14.50 15.00 Pe ee 2.50 
Ceneemneh, « 556s welds’ 17.00 17.00 20.00 .00 45.00 
MeMOOh ec ddiss tees 17.50 17.50 16.50 100.00¢ 68.00 
Detroit (del.) 17.50 17.50 18.25 38.50 41.50 
Baltimore, . . 18.00 18.00 21.00 40.00 45.00 
Atlanta. .... .. «62 10.50 11.00 40.00 ates 
New Orleans.......... 15.00 17.50 . > eee ae 
Birmingham.......... 12.50 12.50 12.50@14 40.00 45.00 
Philadelphia.......... 19.00 19.00 21.00 38.00 46.00 
Pittsburgh (del.).... . 16.00 16.00 16.00 ee Se 
Cleveland............ 14@16 14.00 ee Uec0. irc eran 


*For paving blocks 3}x8}x3 and 3}x8}x4 respectively. +F.0.B. {Imported 


ier TILE—Price per block in carload lots to contractor for hollow build- 
ing tile. 






-——New York— Perth 
Jan, 1 One San Amboy 
on Year Chi- Phila- St. Fran- N.J., 
Trucks* Ago cago delphia Louis cisco Factory* 
4x12x12... $0.1162 $0.1179 $0.06 $0.125  $0.072 , ere 
6x12x12... . 1743 . 1769 nga fg .09 a: o& ees 
8xl2x12...  .2179 ante 3983: «2208 132 SMO aves 
MOel Bete, Oskar se kid ie vex sae $0. 2388 
CBee aa eee .18 es .20 gehen . 2956 
*5 per cent off for cash. 
4x12x12 8x12x12 12x12x12 
Boston... scnucithaet bhakes vas 12 .22 scl 
Minneapolis (f.0.b. cars)... .... .063 WU $0. 195 
Minneapolis (delivered)........ .07 12 21 
cates, RR EN .07485 . 13745 end 
Snes Ca 6 55 00 650-7 4R Xe .074 pas oe PIS 
DUDVOR.. «5 ash Gia b ede dae hv eee 085 155 . 188 
Seattle (delivered)......... WM -20 -30 
Los Angeles... . . -085 .172 
New Orleans... . . -0893 -167, 
Detroit (delivered) -0815 15 
Montreal........ 12 225 
Baltimore. ...... 125 27 
A@anta. s < sind anigases vedas . 1004 eee a 
Dalles... viccsserncdees thas -0941 1824 285 
Bie aoe PE OEE ll : G 2B, 
ittsbu delivered).......... 
ley ina entea awe , Beas Cite 064 heen 
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| STRUCTURAL MATERIAL—Following are base prices f.o.b. mill, Pittsburgh 
and Birmingham, together with quotations per 100 Ib. from warehouses at place 








named: Warehouse - 
Bir- San 
Pittsburgh ming- New St. Chi- Fran- 
Mill ham York Dallas Louis cago cisco 
Beams, 3 to 15 in... . $2.10 $1.90@2.15$3.34 $4.15 $3.25 $3.10 $3.00 
Channels, 3 to 15 in. 2.10 1.90@2.15 3.34 4.15 3.75 3.10 3.00 

Angles, 3 to 16 in., } in. 

thick... ... ; 2.10 =1.90@2.15 3.34 4.15 3.25 3.10 3.00 


Tees, 3 in. and larger 2.10 1.90@2.15 3.34 4.15 3.25 3.10 3.05 


Plates, } in. thick and 
is os sce ok 0's 2.00 -90@2.15 3.34 4.15 3.25 3.10 3.00 





RIVETS—The following quotations are per 100 Ib.:. 
STRUCTURAL 
Warehouse 








— New York—~ San 
Pittsburgh Jan. 1 One Chi- St. Fran- Dallas 
Mill Yr.Ago cago Louis cisco 


Petevoiseanse $2.60 $4.25 $4.40 $83.50 


CONE HEAD BOILER 


$3.65 £ $5.00 $4.75 


eae $2.90 $4.35 $4.50 $3.70 $3.70 $5.20 $5.00 
fland #...... 3.05 4.50 4.66 3.80 3.85 $.35 5.45 
jand %...... 3.30 4.75 4.90 4.05 4.36 5.60 5.50 





NAILS—The following quotations are per keg from warehouse: 





Pittsburgh Birming- San St. Mon- 

Mill ham Chicago Francisco Dallas Louis treal 

Wee... $2.85 $2.90 $3.25 $4.00 $4.25 $3.19 4.95 

2 eee 2.90 3.10 ou 5.25 5.00 3.44 5.00 
SHIP SPIKES—Current prices per 100 Ib.: 

-—San Francisco— Seattle 

In iv Black Black 

seen PRTC e ewan hac eae hee aA ieee as $8.00 $6.00 $7.75 

Ress 5075 ; ; ae 7.30 5.30 5.40 

DAE AV eet eases 7.15 5.15 5.50 


Pittsburgh base in lots of 200 kegs or more, $3.25. 





PREPARED ROOFINGS—Slate-surfaced roofing (red and green) in rolls of 
108 sq.ft. costs $2.77 per roll to consumers in less than carload lots f.o.b. 
Philadelphia. 

Single shingles, red and green slate finish, cost $7.56 per square (sufficient to 
cover 100 sq.ft.) in less than carload lots, f.o.b. Philadelphia. Strip shingles 
(4 in 1) f.0.b. Philadelphia, 1.c.1., $6.20 per square. 





ROOFING MATERIALS—Prices f.o.b. New York, to consumers in less than 
carload lots: 


Tar felt (14 Ib. per square of 100 sq.ft.) per ton..................... $89 75 
Tar pitch Gm 406-4D. bbl), pew IED B.. 5. nen ie ccc ccece veces @ 03 
Asphalt roofing (in barrels), per ton, f.o.b. plant*.................... 41.51 
Asphalt felt (light), per ton, f.o.b. plant*... 0... 0.6... cece ee 95.00 


Asphalt felt (heavy), per ton, f.o.b. plant*.. . . 
* Delivered in Metropolitan Dist., $2.00 additional. 


WINDOW GLASS—United inches, 25, bracket size 6x8 to 10x15, single thickness 
“AA,” 82 per cent; “A,” 86 per cent; “B,”’ 88 per cent. Double thickness ‘AA,” 
82 per cent, “A,” 85 per cent; ‘“B,” 88 per cent discount from jobbers list at New 


York warehouses. 





SHEETS—Quotations are per 100 lb. in various cities from warehouse also the 
base quotations from mill: 





Pittsburgh San 
Large St. Fran- New 
Blue Annealed Mill Lots Louis Chicago cisco York 
NG cha Ake ces Cian 2.70 $3.90 $3.80 $3.95 $3.89 
ee Gs Sy kik sabe nine Mos 2.80 3.95 3.85 4.00 394 
PPO. es hae eRe ses coos 2.90 4.00 3.95 4.05 3.99 
Be PE ack becuse sine 3.10 4.10 §.15 4.15 409 
Black 
*Nos. 18 and 20......... 3.45 4.45 4.30 4.80 4.4 
*Nos. 22 and 24......... 3.50 4.50 4.35 4 85 4.45 
WA te. Kloeds ys aes 3.55 4.55 4.40 49 4.50 
I Fb iio side's ke c 0d <8 3.60 4 65 4.50 5.00 4.60 
Galvanized 
WORAOUE cobs cc cd asese hes 3.75 4.65 4.50 5.06 4 60 
WR ses 6 c¥ bs mene tee 3.85 4.75 4.60 § 15 470 
No. 14 4.00 4.75 4.60 5.15 4.70 
Won $7 Gn Ot... 6c 6eans 415 5 05 4.90 545 5 00 
Nos. 22 and 24.......... 430 5.20 5.06 5 60 5.15 
*Nos. 25 and 26......... 44 5 35 5.20 5.75 5.30 
CIP DO ios io eiree kes 4.75 5.65 5.50 6.0 5.60 
* For painted ted sheets add 30c. 1,000 Ib. for 5 to 28 gage; 25c. for 
19 to 24 gages. for galvanized corrugated sheets add I5c., all gages. 
LINSEED OIL—These prices are per gallon: 
-—— New York— —— Chicago —— 
One One 
Jan.1 Year Ago Jan. 1 Year Ago 
Raw in barrels (5 bbl. lots)... $1.17 $0.95 9 $0.94 


Pe 


arincacs sn sreapeanir 





+ te eeaiemenah 
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WHITE AND RED LEAD—In 100-lb. kegs, base price in cents ~ pound: 


Jan. 1 1 1 Yr. Age Ago Jan. 1 1 Yr. Ago 
Red $15 75 $14 00 $i7 25 $15.50 
White... . sban 14 00 15.75 14 00 








Lumber 


Prices wholesale, per M. ft. bm., to dealers in carload lots, f.o.b. 


San Francisce—Prices of rough Dougias fir No. | common, in carload lots to 
dealers at yards. To contractors, $2 per M. ft. additional. 








6-8 and 10-16-18 and 22 and 
12 Ft. 20 Ft. 24 Ft. 25 to 32 Ft 
3x3 and 4 $28 00 $29 00 $30.00 $53.00 
3x6 and 8... 28.00 29 00 30.00 33 00 
4x4-6 and8 28 00 29.00 30 00 33 00 
3x10 and 12 28.00 29.00 30 00 33.00 
3x14. . 34 00 32 00 34 00 36 00 
4x10 and 12 2. 00 29 00 30.00 33.00 
4x14. : 34.00 32 00 34.00 36 00 
24 Ft. and Under 25 to 32 Ft. 33 to 40 Ft. 
6x10. ; i iy $30 00 $32 00 $34 00 
6x14. ; 35.00 37 00 39.00 
8x10. 30.00 32.00 34 00 
8x14. ; a 36.00 37.00 39.00 
New York and Chicago—Wholesale prices to dealers of long leaf yellow pine. 
-——New York*——_. Chicago 
20 Ft. 22-24 20 Ft. 22- 
and Under Ft. and Under 24 Ft. 
3x4 to 8x8. eee $43 00 ee: | anes 
3x10 to 10x10. ...... 46 00 eee G 
3x12 to 12x12. soca oe C—O 
3x14 to 14x14 ..©6=©€08 61 00 beeueh oo weeks 
3x16 to 16x!6... i siece 5 EE. oa > ween 
3x18 to 18x18 oes Dame mikes inte ty 
DEEL, Sc ordseg © nese. + Aawaesats ) > so apeee 


* Wholesale price to o dealers; to contractors, ‘delivered from lighters or cars to 
job, $5 additional. Short leaf pine costs $3 per M. less. 


Over 24 ft.—Add $1 for each additional 2 ft. in length up to 30 ft. for sizes 
12x12 and under, for sizes over 12x12 add $2. for merchantable add $2 to sises 
10x10 and under 


Other Cities 12x12-In. 

-——8x8-In. x 20 Ft. and Under——. 20 Ft. and } a 

z. Fir* Hemlock Spruce P. 

Boston... . . js $54.00 $852.00t $50.00 $50.00 864.00 - oot 
Seattle. van : En kins éé ces See 
New Orleans... ..... 30 60 ae ie ‘yar 40 50 senha 
Baltimore.... ..... 32.50 49.25 53.00 60.00 38.00 49.75 
Cincinnati......... 4000 74.00 74.00 88.00 44.00 78.00 
Montreal..... .... 56:00 ‘FEROS... .. . 60.00 65.00 
Los Angeles... . .. cob, EE.  Ettene! <a Seba oo eens 38 00 
OS SF ‘ 38.75 38 75 ceva is) ae 
Minneapolis. . - 42.00 39.75 39.00 cies OD. Care 
Atlanta. PEM anew tkdeses » eee Pelee: sada 
Dallas. Se ecu eI ce souxk Ae SOes% 
Kansas City. . _ , Se ee Pt re meee on 
Birmingham. 2. ee oe iéaas<) i apes GBGD «6048 
Philadelphia... . 609 00 31.00 38 .00 $8.00 68.00 31.00 
Detroit... 20.25 48.75 hae bem 51.75 ae, 
St. Lous... <a GRRE ids! Xian “Sees 50.00 

-—1-Ia. Rough, 10 ic x 16Ft— 2-In. T. casi Gr. 

and Under 10 In. x 16 Ft. 
Fir* Hemlock P. Fir* 

Boston... 245.00 $44.00t $44.00 $52.00 $50 00t 
Seattle. ; 25.00 ake a detien 29.00 
New Orleans... . 70.00 Te al 35.00 yo 
Baltimore. ..... — | 44.00 44.00 34.00 50.00 
Cincinnati.. ; +. oe 80.00 75.00 38.00 88.00 
Montreal............. 56.00 50.00 45.00 45.00 45.00 
Los Angeles... . ee amas ae... sashes 81.00 
Pe. 6 ss saeneeesan aKa 35.25 35.25 ORS 32.25 
Minneapolis. . 44.00 37.75 35.50 38.00 35.25 
Atlanta : 19..0 iekhw i alee 29.00 kia 
Dallas 52.25 iosce” = obeees EPR? oh eo ke 
Kansas City... ee. “Wetewe. i aewee ceoee oan 
Birmingham... . Me. | Ginga =! ee oe 67.00 seta 
Philadelphia... . 33.50 30.00 $7.00 60.00 $1.00 
Detroit.. 41.25 37.00 ee 45.50 37.75 
St. Louis... 43.00 cag cae 31.00 


Birmingham—Quotes carload lots, f.o.b. sidings; $4.00 additional per 
ft. to contractors. 

Boston and Cincinnati—Prices to contractors in carload f.o.b. 

Denver—Quotes dealers price to contractors on large pro 

St. Louis—Wholesale price to contractors, f.o.b. cars, M per iM ft. additional. 

Seattle—Price to contractors, delivered. 

Dallas—Wholesale to contractors, $10 per M.ft. additional. 

*Douglas fir. tPrime. 


PILES—Prices per lineal foot, pine piles with bark on, f.o.b. New York. 


Diameters Points Length Barge Rail 
12 in. at butt.. ice kas seen 6 in. 30 to 50 ft. $0.14 $0.18) 
12 in.—2 ft. from butt.......... 6 in. 50 to 59 ft. .19 .235 
12 in.—2 ft. from butt.......... 6 in. 60 to 69 ft. 24 . 254 
14 in.—2 ft. from butt.......... 6 in. 50 to 69 ft. 2m 34 
14 in.—2 ft. from butt.......... 6 in. 70 to 79 ft. .274 36} 
14 in.—2 ft. from butt......... : 5 in. 80 to 89 ft. 35 41 
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PS ee 
Miscellaneous 
STE 1 —e 
Sree Serre Fo ctrrna i hee oe 
Jan. | One Month Ago One Year A 
$1 95@2 05 $1.95@2 05 $2 65 
_ es 
ee Rake Ohne trom list price on regular grades of bright «>. galvan. 
Eastern Terri 
New York 
and Hast of 
Mi ssouri River 
Plow steel round strand rope............... ech eens cae aie j 35% 
Special steel round strand rope............... ea 50% 
Cast steel round strand rope. . CAE SANS Se ee 20% 
Round strand iron and iron tiller ..... .......... idee 5%, 
Galvanized steel rigging and guy rope................. ; 74% 
Galvanized iron rigging and guy rope . ves $1NG 


Cahfornia, Oregon, Nevada and Washington Diesunts 5 points less than dig. 
count for Eastern territory 
Wyoming, New Sales and Colorado: Discount 5 points less than discount for 
terri 
Arizona: Discount 10 ts less than discount for Eastern territo: 
Montana, {idaho and Beaks Discount 10 points less than discount for Eastern 


territo) 
“North. Dakota, Nebraska, Kansas, Oklahoma and Texas: Discount 5 pointy 
less than discount for Eastern territory. 





MANILA ROPE—For rope smaller than }-in. the price is } to 2c. extra; while 
for quantities emounting § to less than 600 ft., there is an extra charge of Ic. The 


number * feet — for the various sizes is as follows r. 8 ft.; 4-in., 6; 
d-in., 4}; I-in., }-in., 2 ft. 10 in. — 2 ft. 4in. Following is price per 
pound or 2-in. anh larger, in 1200-ft. : 

Boston....... ..... $0.17@.21 New Orleans............ . $0.21 
Rs ei eg .2 Los Angeles...... : : 19 
fe eae .213 a Eye eS 17 
Minneapolis. sb tikan <tee . 234 eee 224 
San Francisco............. 21 I cat Woks bese 16 
SEES Rare See 21 Detroit... .. . Riciass 19 
ik cast cRees ets .25 ee a 18 
Clincinnatl............... 21 Kansas City............... 204 
SNS fa eas sepa ces i 23 Birmingham............... 19@,22 
Philadelphia.............. .i9 


EXPLOSIVES—Price per pound of dynamite in small lots: 


——— Gelatin ———~ 


° 
EDL AES s 545 aN aos Swe newen see aaa N ee aks $0.27 $0. 295 
tas slag bss Oo Uc oe peas bee om a eke ee 225 25 
ooh 44 0 SNgate banda po Rap int cst anew’ .2125 . 2325 
NS ee os ak bei en dess sha heait late cane ey . 165 19 
ics bhecadwecesteoaes 5S Vatnwneriy Seueere . 1525 1775 
PR ccs d's Ghat by mes eae ae chs whic eater on .1917 2123 
RI Se as Sins bas xO oO bxs cca bance yy s9 Cao eR .22 245 
Gi, ToL Sc wh specie be apewudawas dha tees SHE RS . 2025 2275 
ie cp ksi eke tae eae +e a's sa aes MA .26 . 302 
NN ss ok phd oR sec eh' sree dus neshibae . 1875 2125 
NOR Ts n'n Ghd 6a x wawa Nb y 5.6.05 WOR Raa ON wats eeeane .23 255 
is 5 Gaal naar s babes sews s eign ghen ess theres .22 .B 
Ss a oR o rca tnd bbw binecwa¥y Ges dav saecbacns .22 245 
Oaks sk Sous onhadiioensceatgscsercu man : .195 235 
NL Sc. osc wr @unaa kaso 6s 05 tars ochadeiee .23 255 
Rs bil Sao vc Bae we cds sc wks Caseeas cee .235 26 
INS Si Ss sac Vabavawecadoersees ee es . 1625 1925 
55s bs vu wirne does e 45 Oh GER bane ke Kaen 215 a4 





CHEMICALS—Water and sewage treatment chemicals, spot shipments in 
Carload lots, f.o.b. New York: 


Sulphate of aluminum, in bags, per 100 Ib....................- $1.40@1.45 
Sulphate of copper, in bbl., per 100 Ib............. 0606 c cece 4.65@4.75 
Soda exh, 58%, in bags, per 100 Ib... Pir reer ie, 
Chlorine, liquid, cylinders, 100 Ib., per tb. (ob. wate.. 2. .054@ .074 
Hypochlorite of lime (bleaching powder) in drums, per 100 Ib. .. 2.00@2.15 





FREIGHT RATES—On finished steel products in the eveieeme district, ~ 
cluding plates, structural shapes, merchant most. bars, pipe ane me and 

galvanized wire nails, rivets, spikes, bolts, flat sheets (except p , chains, 
ete., pane telewing freight rates are effective in cents Ib., in carloads of 


Mente ss: 5.2 0eka sce 90.30 TRL. ie ok sw ietesens $0.29 
Birmingham.............. SB Mamata Cis cccnbcn vss, 735 
MG oo 'ssips son ares 365 New Orleans............--- 67 
Me ikedan'ss «sencdabain 2S: Mert Tee... s+ cosa beeee 50% 34 
iiss os kn vdeo, 34 Pacific Coast (all rail).. 1. 15* 
CE .. 6 os snk. Ska ses .29 Philadelphia...............- 32 
eee ee .19 SG eS Nee 43 
iiss Shs vn Reece UO" Sk i is a sess . 60 


* Minimum carload, 50,000 Ib., structural steel only; 80,000 Ib., for other iron 
or steel products. 
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